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Tropical Diseases of Interest to the Radiologist' 

LT. COMDR. L. H. GARLAND, M.C., U.S.N.R. 


T ropical diseases have been defined as 
diseases which occur or tend to lie more 
prevalent in tropical and subtropical zones. 
As a result of modem metliods of trans- 
portation, however, and tlie present world 
conflict, they are seen witli increasing fre- 
quency in temperate areas. Some of the 
major factors influencing tlieir usual locale 
include special climatic conditions essential 
for tlie existence of the intermediate hosts 
or vectors often required for tlieir trans- 
mission to man, poor local sanitation, and 
primitive living conditions. The return of 
large numbers of infected military and civil 
personnel from endemic areas may result in 
a significant incidence of the diseases in this 
country. In this connection it is well to re- 
member that only three decades ago malaria 
was a common disease in the United States; 
typhus is still a common disease in Europe; 
and cholera and yellow fever are only two 
generations away as a commonplace in 
subtropical latitudes. 

In the present resume we will attempt to 
consider the more significant diseases in 
the approximate order of their present 
clinical importance in this country, and will 
also make brief reference to certain diseases 
not strictly tropical in nature, but of sufl5- 

1 From the Department of Radiology, U. S. Naval 
Hospital, Oakland, California. The opinions and views 
set forth in this article are those of the writer and are 
not to be considered as reflecting the policies of the 
Navy Department. 

Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111., Dec. 1-2, 1943. 


ciently greater incidence in some tropical 
and semitropical areas to warrant consider- 
ation here. 

M.(VLyVRIA 

Malaria is probably the most important 
world-wide disease today (1) and is un- 
doubtedly the major medical problem of 
the present world war. As has often been 
noted, “it accelerates the decline of nations 
and vanquishes more soldiers than the 
enemy” (2). The radiologist is concerned 
with the disease in this country chiefly as 
an additional factor for consideration in 
differential diagnosis. He must recollect 
that it can mimic a host of diseases involv- 
ing different organs of the body, resulting 
in symptoms which may cause a patient to 
be referred for x-ray examination of almost 
any region. Most of the victims of ma- 
laria can recognize its diverse manifesta- 
tions and diagnose its recurrences inde- 
pendent of the physician. Some, however, 
are unaware that they have the disease or 
may fail to give a history of infection, and 
such patients can present themselves with 
any of the following symptoms, precipi- 
tated by fatigue, exposure, surgical pro- 
cedures, and various lesser vicissitudes : 

(a) Atypical febrile illness, resembling 
tuberculosis or typhoid. 

(&) Delirium or convulsions (due to 
cerebral involvement) . 

(c) Abdominal pain, simulating appen- 


1 
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dicitis, cholecystitis, and even in- 
testinal obstruction. 

{d) Diarrhea (malarial dysentery). 

(e) Pulmonary disturbances, such as 
bronchitis and pleurisy. 

(/) Nephritis and hematuria, including 
blackwater fever. 

(g) Miscellaneous and bizarre disorders 
of other organs or parts of the 
body. 

The diagnosis must be suspected in order 
to be made and requires the finding of 
Plasmodia in the blood smear for confirma- 
tion. Plasmodium vivax (causing benign 
tertian malaria) is the most widely found 
organism. P. falciparum (causing malig- 
nant tertian or subtertian malaria) is prob- 
ably the most serious one. The two other 
and less common etiologic agents are P. 
malariae (causing quartan malaria) and P. 
ovale (causing mild tertian malaria).* 
Mixed infections may occur. Transmis- 
sion is usually by one of the various species 
of anopheline mosquitoes. 

The radiologist may be asked to examine 
the abdomen or urinary tract of any 
patient, in which event he should always 
note the presence of an enlarged spleen. 
We have seen three instances in which a 
correct diagnosis of malaria was first sug- 
gested by such notation, the patients being 
unaware of the infection or the spleno- 
megaly. Needless to say, tliere are many 
other diseases in which splenomegaly 
occurs, but its presence in an obscure case 
should always lead to an appropriate blood 
study. 

When ma)!- tlie spleen be considered to 
be enlarged? The spleen normally varies 
in size in different indi\dduals, and from 
time to time in the same person; therefore, 
only fairly definite degrees of enlargement 
may be diagnosed with certainty. Despite 


* The National Research Council and the Surgeons 
General of the Anny, Na\'>' and Public Health Service 
are reported (J. A. M. A. 123: 1052, Dec. 18, 1943) as 
urging the etiologic tcnninologj' for the four malaria 
infections of man : vivax malaria (instead of tertian or 
benign tertian) ; falciparum malaria (instead of cstivo- 
autumnal, subtertian, malignant tertian, tropical, or 
peniicious malaria); malariae malaria (instead of 
quartan malaria); and ovale malaria. 


this variation, the roentgen estimation is 
inevitably more accurate than the clinical, 
especially when uniform technical factors 
are adhered to. In healthy young adult 
males, examined supine, with a 36-inch 
target-film distance, the average length of 
the spleen shadow is 12 cm. and the average 
breadth 6 cm. The length is measured in 
a slightly diagonal fashion, from the upper 
to the lower pole, and the breadth at right 
angles to this line, in approximately the 
mid-part of the organ. The breadth may 
differ eonsiderably from one pole to the 
other and must often be approximated. 
The length varies normally in different 
individuals from 8 to 16 cm. and the 
breadth from 4 to 9 cm. In about 15 per 
cent of persons the spleen shadow will be 
obscured or indefinite in outline ; additional 
proeedures, as fluoroscopic examination, 
with or without air-filling of the colon or 
stomach, will help in such instances. En- 
largement can be diagnosed with reasonable 
certainty when the spleen measures over 17 
cm. in length or (when its length is within 
the 12 to 16 cm. range) over 9 cm. in 
breadth. Associated roentgen findings in- 
clude depression of the splenic flexure of 
the colon, depression of the left kidney, and 
elevation of the left side of the diaphragm. 
It is rarely necessary to resort to thorotrast 
lienography. 

The inverted U-shaped spleen is an 
occasional but rare source of complexity in 
measurement. 

We made serial examinations of the 
spleens in a group of cases of malaria 
(chiefly vivax) in males of eighteen to 
forty-five years, aU with infections of less 
than two years’ duration. The size of the 
spleen could be readily determined in 85 
per cent of them and therefore we believe 
that the method should be used whenever 
exact determinations are considered neces- 
sary (Table I). 

Aside from splenomegaly and, in some 
cases, hepatomegaly, the only notable 
roentgen findings reported in this disease 
are cerebral calcifications. These may de- 
velop in severe chronic cases, especially in 
falciparum malaria. They occur in tlie 
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Taulk. I : X-Ray Mkasuuuments ok Skleem Size 

Tlie figures prcscnled here were obtained in a series of 32 cases of malaria, chiefly wra.v infection. Measurements 
arc recorded in centimeters, directly from films made at .30-1)1011 target-film disumce, with the subjects supine. 
The c-Naminations were rejicatcd at least once in each case, as part of an iiivestig.ition conducted by Lt. Comdr, D, 
L. Wilbur (MC) I'SXR. on the effect of a certain mechanical treatment on malaria. 


X-Ray Niimbcr 

Sir.iiat 11 A.M. 

.Size .at 3 I'.M. * 

Nolc,s 

3!M 

15 X 8 

15 X 9 

. . « 

.117.3 

19 X 7 

19.5 X 7 

May 1 

447.3 

21 X 12 

22 X 12 

June 1 

0287 

12 X 4 

11 X 5 


0270 

15 X 5 

15 X 5 



25 X 0 

25 X 0 


.527.3 

12 X 4 

12 X 4 


f)2.54 

10 Xll 

10 X 10 


.5452 

12 X 3 

12 X 3 


5449 

12 X 3 

12 X 3 


.5431 

1.3 X 4 

13 X 4.5 


5418 

10 X 4.5 

10 X 4 


5428 

19 X ? 

19 X 


5427 

11 X 5 

13 X 5 


34.52 

23.5 X 7 

23.5 X 7 

May 8 

3452 

2.3.2 X 7 

23.2 X 7 

May 15 

2412 

13 X 5 

13.5 X 5 


4018 

17 X 4 

10 X 5 


4777 

10.5 X 5 

10 X 5 

, . . 

4073 

20.5 X 0 

22 X 0 

May 25 

4073 

22 X 0 

22 X 0.5 

May 20 

5319 

14 X 7 

14 X 7 


.5307 

15 X 5 

10 X 5 


.5303 

17.5 X 0 

17 X 0.5 


5283 

14.5 X 4.5 

10 X 5 


5281 

23 X 7 

23 X 7 


5277 

17.5 X 7 

17.5 X 7 


5157 

IS X 7 

19.5 X 7 


5148 

13.5 X 5.5 

13.5 X 0 


.5101 

21 X 5.5 

21 X 5 


2187 

19 X G 

19.5 X 0 


4970 

11 X 4,5 

? ? 

.Second film 




unsatisfactory 

3228 

17 X 0 

15.5 X 0.5 

• . A 

3924 

13 X 5 

11. 5X 5 


5131 

18 X 7 

10.5 X 0 



* The afternoon measurements were made following a mechanical “respirator" treatment which was reported to 
produce, among other benefits, shrinkage of enlarged spleens. It is apparent from the above figures that no such 
effect took place in our cases. The “treatment” was not pursued. 


hemorrhagic or granulomatous subcortical 
lesions (3). We made roentgen examina- 
tions of the skull in a small number of cases 
of cerebral malaria and in a larger group of 
cases of chronic malaria, none of them of 
over three years’ duration; we did not find 
calcifications in any instance. Differential 
diagnosis would have to include the numer- 
ous other calcifying parasitic, inflamma- 
tory, and degenerative disorders of the 
brain. 

DENGUE 

Dengue may come to the attention of the 
radiologist because of a request for x-ray 
examination of the bones and joints. Pa- 
tients usually show a high fever, severe 


pains in joints and muscles, and leukopenia. 
Some have, also, a rash and adenopathy. 
Many have pain referred to the eyeballs. 
The disease is due to a virus transmitted by 
the Aedes mosquito. There are no charac- 
teristic x-ray findings. 

DYSENTERY 

Bacillary Dysentery: This disease, due 
to various species of Shigella, is of wide- 
spread distribution and may result in seri- 
ous epidemics. In the acute stage, there 
are no findings of specific radiological inter- 
est. In the chronic stage, x-ray changes 
resembling those of chronic ulcerative coli- 
tis have been reported. 

Ainebic Dysentery: This form of dysen- 
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tery, due to Endamoeba histolytica, is also 
world- wide in distribution, but is more prev- 
alent in tropical than in temperate regions. 
It may be acute or chronic; carriers are 
common. The chronic form sometimes 
shows features of radiologic importance : 

(а) Colon: IrritabiUty and mucosal ir- 
regularities, especially in the proximal half 
of the large bowel, and occasional hyper- 
plastic changes in the cecum and appendix 
are obser\^ed. Some believe that cecal in- 
flammatory changes without pulmonary 
disease should suggest amebic colitis. Bell 
(4) reported conical spasm of the cecum, 
with segmental irritability of the colon in a 
group of cases. 

(б) Liver: Enlargement of one or other 
lobe, with associated displacement of the 
colon or stomach, may be due to liver ab- 
scess. We have found this observation of 
gastric displacement of considerable value 
in two cases of amebic abscess of the left 
lobe of the liver. These abscesses may be 
single or multiple and sometimes attain 
enormous size. Thorotrast hepatography 
may help in their localization. 

(c) Lung: Abscess of the lung, silent or 
otherwise, may occur, often by extension 
from a liver abscess. There are no pathog- 
nomonic x-ray findings. 

(d) hlisceflaneous; Abscesses of the 
brain and other viscera are occasionally 
seen. 

TVT>inJS AND OTHER RICKETTSIAL DISEASES 

The rickettsial diseases, while of con- 
siderable clinical importance, present no 
roentgen findings of immediate interest, 
with the possible exception of Q fever. In 
that disease, due to Rickettsia diaporica or 
burncti, a patchy type of bronchopneu- 
monia, confined to one lobe, has been re- 
ported. 

Scrub typhus or tsutsugamushi disease 
is often followed by myocardial disturb- 
ances. We are at the present time making 
cardiac roentgen studies on a series of 
patients convalescent from this disease, 
and hope to report these (along with the 
results of Iq^mographic obsers-ations) in a 
subsequent publication. 


CHOLERA, YELLOW FEVER, PLAGUE, AND THE 
RELAPSING FEVERS 

Cholera, yellow fever, plague, and the re- 
lapsing fevers have no features of outstand- 
ing radiologic interest. The pnemnonic 
type of plague is rare and usually too ful- 
minating to permit or require x-ray studies. 

LEPTOSPIROSES 

The most important of the leptospiroses 
is Weil’s disease, due to Leptospira ictero- 
haemorrhagiae. J aundice and hepatomegaly 
are seen. 

HELMINTHIASIS 

Helminthiasis includes a large group of 
disorders, many of them non-tropical in 
nature. Only the more important ones, 
which show some findings of radiologic 
importance, wiU be considered here. 

Hookworm disease is usually due to Nc- 
cator americamis or Ankylostoina duodenale. 
In the former type, small bowel changes 
similar to those seen in deficiency disorders 
have been reported (5) . They may subside 
following vermifugation. Patients with 
ankylostomiasis may have symptoms of 
duodenal ulcer, caused by presence of nu- 
merous booklets in the duodenal bulb, with 
associated dvodewtis (6). The thickening 
of the mucous membrane, irritability, and 
local tenderness disappear soon after ad- 
ministration of a vermifuge. We have seen 
only one case with such findings. 

Strongyloidiasis, due to Strongyloides 
slercoralis, usually results merely in diar- 
rhea. However, changes in the small bowel 
suggesting regional ileitis, and in the lungs 
(localized infiltrates), have been reported 

(7). 

Ascariasis is the commonest helminthic 
infection. The worms may be recognized 
in the course of a gastro-intestinal examina- 
tion as radiolucent shadows, occurring es- 
pecially in the jejunum. They measure 
from 1.5 to .30 cm. in length and about 6 
mm. in diameter. The gastro-intestinal 
tract of the worm itself may be outlined 
witli the host’s barium at a twelve or 
twenty-four hour study. Occasionally, a 
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bolus of worms causes intestinal obstruc- 
tion. 

It is of interest to note that the actual 
incidence of intestinal parasitism in naval 
personnel returning from the Pacific theatre 
in tlie years 1042 and 1043 was quite low, 
according to Michael (S), who published a 
brief table showing the percentage distri- 
bution of the conditions at that time. 

TRYPANOSOMIASIS 

There are two completely different forms 
of trj’^panosomiasis, tlie African and tlie 
American. African tr}q5anosomiasis, due 
to Trypanosoma gambiense or Trypanosoma 
rhodesiense, causes sleeping sickness, vath 
its associated hepatosplenic enlargement. 
American tr}’-panosomiasis, due to Trypano- 
soma cruzi, causes Chagas’ disease, with 
acute or chronic cardiac disturbances. The 
African type constitutes, of course, tlie 
greater healtli problem. No important or 
characteristic x-ray changes have been 
reported. 

LEISHMANIASIS 

Leishmaniasis, due to a minute parasite, 
Leislimania, may be predominantly -vdsceral 
or cutaneous. The former type, or kala- 
azar, is characterized by fever, anemia, and 
hepatosplenic enlargement. It may be mis- 
taken for malaria. Its complications are 
numerous and frequently severe ; they in- 
clude pulmonary, intestinal, and vaseular 
disturbances. Cutaneous leishmaniasis ap- 
pears in two forms: the oriental and the 
American. Both show ulcerating granu- 
lomas of the skin, especially of the face and 
upper extremities. The American type, or 
espundia, shows mucosal lesions as well. It 
is common in South America. 

FILARIASIS 

Three different forms of filariasis are 
seen in man, the most important being that 
due to the minute worm formerly known as 
Filaria bancrofti but now by the cumber- 
some title Wucliereria bancrofti. This is the 
most widely distributed of the filarial dis- 
eases, being spread by various types of mos- 
quito, notably of the genus Culex. 


Filariasis. Filariasis due to Wucliereria 
bancrofti and to W. malayi is of consider- 
able interest to radiologists, both from the 
point of view of diagnosis and treatment. 
The incubation period varies from three to 
more than twelve months. In otherwise 
healthy adult white males, not subject to 
heavy or repeated infection, it may present 
few or no clinical symptoms. Wlien symp- 
toms arc present, they usually consist of 
periodic attacks of superficial lymphangitis 
involving an arm or leg, ivith variable de- 
grees of lymphadenitis. The lymphangitis 
is frequently “retrograde,” extending dis- 
tally from tlie point of initial development. 
Attacks pf funicuhtis, epididymitis, and 
orchitis commonly occur. Hydrocele or 
scrotal edema may develop. These attacks 
of lymphangitis may be mild or very pain- 
ful. They usually subside in a week or two 
and may not recur for months or years. 
Some cases show repeated recurrences at 
short interi^als. Edema, wheals, and other 
allergic phenomena occur. 

After several attacks of lymphangitis, 
persistent edema and fibrosis may develop 
and the condition of elephantiasis appear. 
This usually takes several years and seems 
to occur chiefly in those witli prolonged ex- 
posure, massive infection, or complicating 
pyogenic infection. In the late stages, 
chyluria, cliylous ascites, and chylous diar- 
rhea may occur. Chyluria (probably better 
known as lymphuria) is due to rupture of 
dilated blocked lymphatics into the renal 
pelves or ureters. If blood vessels rupture 
along with the lymphatics, hematolym- 
phuria results. Some patients show no 
symptoms; others experience weakness, 
abdominal pain, and depression. The de- 
formity of the renal pelves produced by the 
dilated lymphatics has been correctly diag- 
nosed by urography. 

In some patients the worms die and be- 
come calcified, producing small opacities, 
especially in the subcutaneous tissues, 
lymph nodes, and the scrotal lymphatics. 
These appear as small linear or dot-like 
shadows from 1 to 4 mm. in length and 
only about 1 mm. in diameter. Some ob- 
servers have reported opacities up to 12 
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Fig. 1. Wuchereria hancrofti (female) from a case of 
filariasis in a male of twenty-six who had an infestation 
of about eighteen months’ duration. Worm photo- 
graphed in a Petri dish containing normal saline. 
Recovered from an enlarged left inguinal node, which 
was incised and placed in warm saline solution for 
about forty-eight hours; at the end of that time the 
worm had wriggled free of the node. Clinical symp- 
toms were intermittent painful lymphangitis in left 
arm and left leg, and funiculitis. Courtesy of Lt. 
Comdr. D. L. Wilbur. 

mm. in length (9). They are often difficult 
to recognize but are fairly characteristic, 
having a different distribution than calci- 
fied Trichinae, and being much smaller than 
Cysticerci (10). We have made roentgeno- 
grams of the extremities and scrotal areas 
in over fifty cases of filariasis in white adult 
males, all with infections of less than two 
years’ dwation, without succeeding in dem- 
onstrating calcified worms in any one of 
tliem. The worms are said to live from one 
to seven years and in our cases probably few 
were adequately calcified, even if dead, in 
the short time elapsing since infection. 
The female worm measures up to G cm. in 
lengUi and 0.25 mm. in thickness; the male 
is about half that size. They are often 
found coiled up in a node and occasionally 
in a thickened lymphatic. They have been 
recovered alive from excised nodes, by im- 
mersion of the node in \varm saline for a 
day or two (Fig. 1). 

It is to be noted that tlie outstanding 
symptom and sign of filariasis is lym- 
phangitis, and tliat tlie microfilariae are 
rarely discovered in tlie blood in the early 
stages of tlie disease, at least in current 
cases of W. bancrofli infestation arriving 
from tlie South Pacific area. Diagnostic 
skin tests are under investigation, but no 
really satisfactory test has yet been re- 
ported. Some authorities regard biopsy 


of involved nodes as inadvisable because 
of a tendency to initiate recurrences. A 
reliable skin test may therefore be all the 
more desirable. 

In those patients who have significant 
pain, soreness, or other disability associ- 
ated with the attacks of lymphangitis or 
lymphadenitis, considerable palliation and 
even actual arrest of an attack can often 
be obtained by irradiation of the involved 
areas. We use small doses administered 
to wide fields (from 50 to 100 r, in ahr, with 
fields not less than 20 X 20 cm.), with 
moderate filtration, half- value layer equiv- 
alent to about 0.5 mm. copper. This dose 
is given to the involved regions every three 
days for about fom doses. The treatment 
occasionally causes a temporary accentua- 
tion of symptoms for about twenty-four 
hours and may induce a brief abortive at- 
tack in a previously quiescent area. 

Others (11, 12, 13) have also reported 
favorable results in the treatment of this 
condition by radiation. Burhans and 
Camp (11) used doses of about 75 r re- 
peated every second day for three doses; 
they reported that recurrences were fewer 
in the treated areas and that many of their 
patients were able to resume sustained 
physical work, though such efforts prior to 
x-ray treatment invariably induced re- 
currences. 

Golden and O’Connor (12) reviewed 
the literature on the x-ray treatment of 
filariasis up to 1934 and also reported a 
group of their own cases. They made some 
interesting histological observations on 
worm-containing tissues excised subse- 
quent to irradiation. In these “the ap- 
pearance of the dead calcifying worms was 
quite different from that of similar worms 
in unirradiated tissue; giant cells in the 
vicinity of the irradiated worms were 
much more numerous, calcification of the 
parasites was in many instances limited 
to the cuticle instead of extending through 
them, fibrosis around them was composed 
of younger cell forms and was surrounded 
by areas of marked round cell infiltration, 
whereas under ordinary conditions the 
fibrous tissue includes areas of hj'alinisa- 




Vol. -I l 


Tropical Disrases ok Interest to the Radiologist 


7 


tion and tlie round cell infiltration is rel- 
atively slight.” 

Commenting on tlie results of treat- 
ment, Golden and O’Connor observed tliat 
appraisal is difficult (a) because attacks of 
lymphangitis often subside spontaneously 
for no ob\nous reasons, even under un- 
favorable circumstances, and (b) attacks 
whidi Avere once frequent may spon- 
taneously become very infrequent, not re- 
eurring for several years, ivitliout any 
treatment. In our own experience, about 
75 per cent of cases showed benefit from 
x-ray treatment, some of the most spec- 
tacular results being in tliosc ivitli very 
painful attacks. We ivould not, however, 
claim cure or permanent arrest in any. 

Yamaguclii (13) has reported successful 
results in treating filariasis Avitli total- 
body irradiation. He gave courses of 
from 11 to 22 treatments and believed tliat 
he depressed tlie reproductive meclianism 
of til? worms. He also noted immediate 
reduction in lymphatic induration and 
SAvelling. We have not used total body ir- 
radiation in any cases. 

The late complications of the disease, 
such as lymphuria, have also been treated 
with apparently excellent results. Golden 
(12) reported a group of cases of cliyluria 
treated by irradiation of the kidneys. He 
used doses of 50 to 75 r weekly for four to 
fifteen doses, usually ivitli a rest of a month 
or two after four doses had been given. 
The usual technical factors (200 kv., filter 
of 0.5 mm. copper and fields 20 X 20 cm.) 
were employed. The cases were fol- 
lowed for one to three years; in aU 
of the 7 treated, the chyluria ceased 
during treatment; 4 patients remained 
well for periods as long as three years; 
there were 2 recurrences and one death 
from accidental causes soon after treat- 
ment terminated. 

Onchocerciasis and Loiasis are two types 
of filariasis less common than the above. 
Onchocerciasis is due to Onchocerca volvulus 
(the bhnding filaria). Patients show ten- 
der subcutaneous nodules, especially on the 
head, and sometimes keratitis and blind- 
ness. An itching lichenoid dermatitis may 



Fig. 2. Dracontiasis. Calcified guinea-worm {Dra- 
cunculus medinensis) in the leg of an adult male. In 
other sites, such as the thoracic wall, the worm may be 
coiled up and appear as a localized calcific opacity. 
From Beal (14). 

develop. The condition is seen in West 
Africa and Central and South America. 
Loiasis is due to Filaria loa loa. The pa- 
tients have subcutaneous swellings, and 
the parasite may migrate to the sub- 
conjunctival tissues. It is to be noted that 
the “blinding”' filaria causes intrinsic eye 
changes due to migration of microfilariae 
into the eye structures, while the Loa loa 
merely causes temporary inconvenience 
(when the Avorm passes across the, sub- 
conjunctival tissues — a rather striking ep- 
isode, well recorded in colored motion 
pictures). 

Dracontiasis is due to Dractmculus med- 
inensis, the guinea-tworm, formerly classi- 
fied as Filaria medinensis, and for that 
reason considered in this section. The 
male worm is about 2 cm. in length, and 
the female from 15 to 100 cm.! Each 
measures from 1 to 2 mm. in diameter. 
They may produce no symptoms until the 
skin over them is punctured, usually at the 
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Fig. 3. Paragonimiasis (pulmonary distomiasis due to Paragonimus 'iceslerntatti). Accentuation of the basal 
pulmonary markings (? pneumonitis), especially on the right side. The patient was a male, aged twenty-four, 
with hemoptysis, cough, weakness, and pain in the lower chest for about six months. Symptoms developed after 
four months of jungle training in British Samoa. Sputum negative for acid-fast organisms and positive for ova 
of P. lucsUrmani. Patient also had pain in the left leg and groin w-ith transitory' cutaneous ulcers. Roentgen 
c-xamination of the bones and soft tissues of these areas was negative. The clinical 4ourse was one of slow im- 
provement. 


point of emergence of the head. If re- 
tained after it dies, the worm often calcifies 
and appears as a segmented, linear, or 
coiled shadow. Beal (14) and others have 
reported tire occurrence of these calcified 
worms in the leg, chest, and abdomen. 
Their large size renders them readily recog- 
nizable, their favorite location being in the 
subcutaneous tissues of the leg (Fig. 2). 
Castay (15) has reported them in the 
scrotum, the posterior thoracic wall, and 
tire left supraclavicular region: in the 
first two areas tliey produced changes re- 
sembling cold abscesses. 

DISTO^nASIS 

The diseases grouped under the heading 
distomiasis are due to trematodes or flukes. 
Jnlcstinal distomiasis is due to a variety of 
trematodes, especially Fasciolopsis buski. 
In cases of tliis latter type, edema may 
supervene on prolonged diarrhea. 

Hepatic distomiasis is due commonly 


to Clonorchis sinensis. Liver enlargement, 
jaundice, etc., are seen. 

Pulmonary distomiasis is due to Para- 
gonimjis ivestermani. The worm is actually 
found in many of the organs besides the 
lung, but pulmonary symptoms tend to 
predominate. Ova may be recovered from 
both sputa and excreta: they are small, 
brown, and operculated (measuring from 
65 to 100 microns in length). The fluke 
itself measures about 8 mm. in length and 
2 mm. in thickness. In chronic cases it 
causes small cystic lesions in the lungs, 
with associated inflammation and ulcera- 
tion. Roentgenograms may reveal nod- 
ular thickening of the pulmonary markings, 
especially in the lower lobes, with variable 
degrees of bronchiectasis and even cavita- 
tion. The concomitant blood spitting 
gives rise to the term “endemic hemopty- 
sis.” Undoubtedly a better term is para- 
gonimiasis (16). Four clinical types are 
recognized: (1) a generalized lympho- 
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nodular type, with fever, adenopathy, and 
cutaneous ulceration; (2) a pulmonary 
type, with cough, chest pain, bloody or 
purulent sputum, and variable roentgen 
changes in tlic lungs; (3) an abdominal 
type, with pain, tenderness, variable de- 
grees of diarrhea, hepatomegaly, and otlier 
findings; (4) a cerebral type, with various 
convulsive, paretic, or other manifesta- 
tions. It is reported that in some sections 
of Japan, cerebral paragonimiasis is in- 
cluded in tlie routine differential diagnosis 
of cases of epilepsy. 

AVe have seen S cases of pulmonary para- 
gonimiasis in personnel returning from the 
Soutli Pacific area and have made com- 
plete roentgen examinations of the lungs in 
all of them. Only 2 showed significant 
degrees of nodular thickening of the basal 
pulmonary markings, bilaterally. The 
findings were not in the least diagnostic 
per se, but in conjunction witli the history’’ 
of intermittent cough and hemoptysis plus 
appropriate exposure, they were of some 
value in diagnosis (Fig. 3). In all S cases, 
the eggs were found in tlie sputa. None 
showed gross bronchiectasis, nor were the 
"shadows of the fluke” ever visible in any 
of the films. Miller and AAfilbur (17) have 
described in detail the clinical features of 
3 of these cases and are responsible for 
bringing our attention to this unusual con- 
dition. In two of their patients severe 
and persistent thrombophlebitis of the 
legs was present. In none were cerebral 
symptoms prominent. 

Schistosomiasis is due to a group of blood 
flukes. Three types are seen in man: 
biUiarziasis or endemic hematuria, due to 
Schistosovia hematobimn; rectal or in- 
testinal bilharziasis, due to S. mansoni; 
oriental schistosomiasis, due to 5. japon- 
icum (with which type liver symptoms pre- 
dominate). 

In infested countries, a high percentage 
of the population is afflicted with biUiarzia 
(native involvement running up to 60 per 
cent). The mode of infection is through 
an abrasion in the skin. All organs of the 
body are affected, the genito-urinary and 
gastro-intestinal tracts being the most com- 



Fig. 4. BiUiarziasis. Calcified ova in submucosal 
tissues of bladder and ureters, in an adult male with 
urinary biUiarziasis, due to Schistosoma hcmalobium. 
Note the faint calcific streaks in portions of the 
ureteral walls. From Raglieb (18). 

monly and most severely involved. The 
clinical diagnosis is said to be simple, the 
principal symptom being bleeding from 
the urinary or gastro-intestinal tract. The 
diagnosis is confirmed by finding the ova in 
tlie excreta. The ova are deposited in the 
submucosa, giving rise to ulceration and 
subsequent calcification, which can be 
shown roentgenographically. Two forms 
of reaction are seen: calcific streaks in 
the walls of involved areas; oval densities 
like stones or calcified papillomata. 

The first form is predominant in the 
bladder and ureters. The second form is 
found commonly in the intestines and the 
kidneys . Papillomas in the intestinal tract 
are not usually calcified, except in the 
region of the appendix. Those occurring 
in the kidneys are usually calcified, causing 
shadows which resemble stones. The cal- 
cifications in the urinary tract are fixed in 
position and may not increase in size even 
in the course of years. They do not en- 
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Fig. 5. Cysticercosis. Calcified cysticerci in the 
skeletal muscles of a male, aged thirty-eight. This 
patient also had calcified cysts in the soft tissues of the 
neck, the thoracic wall and the abdomen . His approxi- 
mate date of infestation was fifteen years previously. 
Autopsy proof. Note: The calcified cysticerci often 
vary greatly in shape and size. They may be oval, 
circular or triangular in shape, from 0.2 to 5 mm. in 
diameter, and from 0.2 to 20 mm. in length. In the 
brain they tend to be small and spotty (from 1 to 3 
mm. in diameter). From Brailsford (21). 

croach on the lumen, as they are embedded 
in the mucosa. The calcihed papillomas 
are readily seen roentgenographicaUy, the 
tmcalcified ones by the aid of opaque media. 
The bladder (Fig. 4) is usually the first 
organ to show evidence of disease (18). 

Cases of pulmonary nodulation, due 
to ova or adult worms reaching the lungs, 
and resembling mihary tuberculosis, have 
been reported in both the urinary (S. 
hematobnim), and the intestinal (5. man- 
soni) forms of the disease (19, 20). 

TENIASIS 

This group of diseases is due to cestodes 
or tapeworms. 


Diphyllobothrium latum, the broad tape- 
worm, causes few serious symptoms except 
anemia. It measures from 2 to 10 meters 
in length. 

Taenia solium, the pork tapeworm, 
causes variable symptoms, usually mild. 
It measures about 2.5 cm. long. Its larval 
form, Cysticercus cellulosae, causes cysti- 
cercosis. Cysticercosis is usually acquired 
by eating “measly” pork and may be as- 
sociated with serious symptoms. The 
larvae may occur in any organ in the body, 
but especially in the brain and eye, and 
symptoms vary accordingly. In the brain, 
they may cause epilepsy; in the eye, \dsual 
aberration; in the muscles, rheumatism, 
etc. WTien calcified, which rarely occurs 
until at least five years after infestation, 
the larvae become visible on roentgeno- 
grams. In the brain they show as small 
opacities, 1-3 mm. in diameter, scattered 
tluough the substance of the organ. In 
the muscles (where they are much more 
apt to become calcified than in the brain) 
they usually appear as ovoid densities, 
about 2 X 10 mm., lying in the direction 
of the muscle fibers (Fig. 5). They range 
in number from one to several thousand 
in a single patient, and may vary greatly 
in size and shape (21, 22). In the dif- 
ferential diagnosis of brain lesions, tu- 
berous sclerosis may be considered but does 
not show any associated skeletal muscle 
calcifications. There are other unusual 
inflammatory and degenerative cerebral 
conditions m which patchy calcification 
occurs, but space does not permit their 
consideration here. In the differential 
diagnosis of muscle calcification there is 
usually little difficulty: in trichinosis the 
calcified areas are only about 1 mm. in di- 
ameter; in calcinosis interstitiahs they are 
usually linear and diffuse. 

Taenia saginata, the beef tapeworm, oc- 
curs in man only in adult form and is not 
associated with any specific findings of im- 
mediate interest. 

Taenia echinococcus (now know as Echin- 
ococcus granulosus), the dog tapeworm, 
occurs in man only in its larval form, caus- 
ing hydatid disease or echinococcosis. 
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WHiile not strictly speaking a tropical 
disease, tliis condition occurs sufHcicntly 
often in persons returning from overseas 
(especially Australia and Iceland) to be 
^YOVtlI considering here. The ccliinococcus 
or hydatid cyst is formed by liquefaction 
of tlie larva after it has invaded tlie tissues. 
It grows slowly and its wall is composed of 
two layers, an e.\ternal laminated cuticle 
and an internal gerniinative layer, a fact 
of diagnostic value in some pulmonary 
hydatids (23) . The cysts may be simple or 
complex; some are sterile; some become 
secondarily infected. They may rupture 
into hollow viscera, such as bronclii, in- 
testinal tract, biliarj- tree, and urinary 
tract. 

Hydatid cysts occur most frequently 
in tlie liver (over 50 per cent of cases.) 
The}'- also occur in the lungs, pleura, ab- 
dominal viscera, bones and, rarely, in tlie 
nervous and cardiovascular systems. Some 
are small and symptomless; others are 
large and produce serious symptoms. In 
solid viscera, sucli as the liver, cysts tend to 
undergo calcification of tlieir walls, while 
in non-resistant organs, sucli as the lungs, 
they rarely or never do so. In bone, a 
patcliy cystic appearance develops, re- 
sembling fibrocystic disease or osteolytic 
metastatic carcinoma; tlie ribs and pelvis 
are common sites. In tlie brain the diag- 
nosis has been made by aspiration and air 
filling. In the lungs, well defined circular 
opacities occur; they may be quite large 
but usually vary from 3 to 8 cm. in di- 
ameter. Bone and lung lesions may co- 
exist. 

TROPICAL TREPONEMATOSES 

The tropical treponematoses include 
yaws, pinta, and bejel, all granulomatous 
diseases due to treponemata, and rarely 
seen in this country. In the chronic or 
late stages, lesions of bones and viscera 
may occur, similar to those seen in syph- 
ilis. We have seen one case of yaws in an 
officer who accidentally infected a finger 
while in the South Pacific area. He de- 
veloped a nodular granuloma at the site of 
inoculation, with regional adenopathy and 


a rash ; T reponema perlowe was found on 
dark-field study. The lesion regressed 
promptly witli bismutli treatment. In 
some endemic areas, peculiar tertiary forms 
of yaws are seen: (a) goundou, a clironic 
sclerosing osteoperiostitis of the superior 
maxillae, and (/;) gangosa, a destructive 
ulcerating process of tlie nose and palate, 
especially of the cartilaginous portions. 
Gangosa may also be due in rare instances 
to cutaneous leishmaniasis. The x-ray 
appearance of sucli advanced lesions is 
readily visualized. 

Pinta, due to Treponema caraheum, is 
seen in Cuba, Mexico, and Central and 
South America. It may result in various 
visceral lesions similar to those of tertiary 
syphilis, including aortic aneurysm. There 
are no characteristic roentgen findings. 

TOXOPLASMOSIS 

In toxoplasmosis, a rare condition due to 
a sporozoan, the Toxoplasma (probably of 
tlie Haemosporidia group), various cerebral 
and pulmonary lesions of radiological 
interest have been reported. In infantile 
toxoplasmosis diffuse cerebral calcifica- 
tions may occur, in association -vvith 
symptoms of encephalomyelitis. The cal- 
cifications are usually bilateral, vary from 
1 to 3 mm. in diameter, and are located 
in the cerebral hemispheres; curvilinear 
streaks may be present in the basal ganglia. 
Areas of demineralization in the diaphyseal 
ends of the long bones and of pneumonitis 
in the lungs have been noted. In adult 
toxoplasma infections, bilateral pulmo- 
nary infiltration, of a type similar to that 
occurring in influenzal pneumonia, may 
be seen. Lesions of the heart muscle and 
skeletal muscles (presumably granuloma- 
tous infiltrates) are also reported. 

LEPROSY 

Leprosy is largely of academic interest 
in this country. It is to be remembered, 
however, that in cases of the nemal type, 
various degrees of concentric atrophy of 
the phalanges and small bones of the hands 
and feet are seen. This concentric atrophy 
may result in spontaneous amputations 
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and other deformities (24). These are 
not entirely diagnostic, however, since 
similar findings are present in some other 
neurotrophic disorders and in certain 
peripheral vascular diseases. Rarely, true 
leprous granulomata occur in the bones; 
these produce the same roentgen changes 
as other granulomata. 

MISCELLANEOUS LESIONS 

Tropical Ulcers: Various types of trop- 
ical ulcers (sloughing phagedena) may be 
encountered, especially of the feet, hands, 
and face. These are commonly due to 
spirochetal and bacillary organisms. They 
often extend to adjacent bones and joints. 
X-ray changes are those of a severe in- 
fectious osteitis or osteoarthritis. In re- 
cent months there have been reports of 
pathogenic diphtheria bacilli being found 
in some tropical ulcers and desert sores. 
These have occasionally been virulent and 
associated with characteristic paralyses and 
other symptoms. 

Ainhum is clinically equivalent to spon- 
taneous amputation of the little toe; it is 
apparently a neurotrophic disorder. Films 
show atrophy or disappearance of the 
phalanges. 

Madura foot, or mycetoma, is a fungus 
infection, usually involving the foot and 
resulting in chronic swelling, ulceration, 
and sinus formation. The bones and 
joints show varying degrees of destruction 
and osteoporosis. 

Acne vulgaris and Epidermophytosis. 
These quite non-tropical disorders show a 
tendency to special and severe types of 
exacerbation under some tropical con- 
ditions. Since x-ray treatment is often 
an important factor in their alleviation 
or cure, they are mentioned here. They 
are a prolific somce of hospitalization of 
otherwise healthy young men. Many 
cases respond promptly to small doses of 
roentgen radiation (50-150 r), repeated 
weekly for four to eight weeks. 

SUMMARY 

Some tropical diseases of importance to 
the radiological consultant are reviewed. 


The pleomorphic symptoms exhibited 
by many of them are stressed. 

Two aphorisms well known to clinicians 
are repeated: “In any person returned 
from the tropics who becomes ill, suspect 
malaria” a7id “Before a disease can be 
diagnosed, it must be thought of.” 

The principal diagnostic features of 
some tropical diseases include findings of 
considerable radiological importance. In 
the treatment of a few of them, the 
judicious use of irradiation is of value. 
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Osteoporosis Circumscripta Cranii: Its Pathogenesis and 
Occurrence in Leontiasis Ossea and in Hyperparathyroidism^ 

FRANK WINDHOLZ, M.D. 


San Francisco, Calif. 


T he pathogenesis and classification of 
the large, irregular, circumscribed areas 
of osteoporosis of the cranium first described 
by Schiiller^ were for some time subjects 
of mere speculation. Schiiller (14, 15) 
himself did not originally point out the in- 
trinsic significance of his striking radiologi- 
cal findings. Soon, however, Sosman (17, 
18) provided histologic observations indi- 
cating a relationship between osteoporosis 
circumscripta and Paget’s disease. Fur- 
ther clinical and radiological investigation 
seemed to corroborate this evidence to a 
great extent, and osteoporosis came to be 
generally considered as an atypical form or 
precursor of Paget's disease, “probably the 
absorptive or destructive phase with the 
productive phase held in abeyance’’ (17). 
Its occurrence solely in the skulls of per- 
sons suffering from Paget’s disease was 
thought to be related chiefly to the pecu- 
liarities of the diploic circulation, the 
cranial architecture, and the statics of the 
bones of the cranium (6). 

Subsequent histologic studies, however, 
did not unanimously support the view that 
circumscribed osteoporosis is without ex- 
ception an early or atypical form of Paget’s 
disease of the skull. While a group of ob- 
servers (2, 16,'^20) microscopically verified 
the identity of the two conditions in four 
cases, Schmorl’s (13) interpretations were 
different. In the skulls of five persons 
who had been suffering from Paget’s dis- 
ease he saw gross as well as microscopic 
departures, which he identified as the re- 
sults of circulatory disturbances. They 
seemed to resemble hemorrhagic infarc- 


1 From the Department of Radiology, Stanford 
University School of Medicine, San Francisco, Calif. 
Accepted for publication in April 1944. 

^ Kasabach and Gutman (6) called attention recently 
to the fact that Sherwood Moore (10) observed osteo- 
porosis circumscripta in a case of Paget’s disease in 
1923. Moore later confirmed this statement (11). 


tions rather than the anatomical changes 
characteristic of Paget’s disease. In gross 
appearance they corresponded to the funda- 
mentals of osteoporosis circumscripta. A 
similar observation was made by the pres- 
ent writer (20). In a verified case (Case II) 
of osteoporosis he saw discolored areas of 
deep reddish hue in the cranium, which re- 
vealed microscopically an unusual hyper- 
emia, small hemorrhages into the bone 
marrow, and advanced decalcification of 
the bone tissue, but no signs of Paget’s dis- 
ease. A third group of pathological find- 
ings, reported by Schellenberg (12), and 
later Guillain, Ledoux-Lebard, and Lere- 
boullet (3), bore more resemblance to 
osteitis fibrosa than to Paget’s disease. 

A review of the literature shows that 
clinically about 60 per cent of the published 
cases of osteoporosis circumscripta have 
been associated with Paget's disease; 20 
per cent, however, were connected ivith 
leontiasis ossea or bony tumors of the 
maxilla and not with Paget’s disease. 
In the remaining 20 per cent the skull only 
was examined and not the entire skeleton; 
consequently, no statement can be made 
concerning the presence or absence of Pag- 
et’s disease in these patients. 

It seems, therefore, that leontiasis ossea 
constitutes the second largest group of 
abnormalities in which osteoporosis cir- 
cumscripta occurs, and the coincidence of 
these conditions is so frequent as to have 
definite significance. Yet this association 
did not substantially increase our knowl- 
edge of osteoporosis, nor did it change our 
conception of its pathogenesis, despite re- 
peated attempts (1, 6) to emphasize the 
connection between the two conditions. 
This failure to influence opinion concern- 
ing the causative relation between osteo- 
porosis and Paget’s disease may be due to 
the confusion in the identification of leon- 
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tiasis ossea itself. In one of the cases 
reported by Kasabach and Gutman (G), 
for instance, in which osteoporosis was 
associated with a condition believed to be 
leontiasis ossea, the latter was variously 
interjircted as leontiasis ossea, Paget’s 
disease, osteitis fibrosa, osteofibroma, and 
osteoma. In fact, it is not until recent 
3'^ears that progress has been made in the 
differentiation and classification of the 
various types of this rare disease (7, 19). 
It is thought toda}’^ that probably more 
than a tliird of the cases described and 
published as leontiasis ossea were in fact 
Paget’s disease, while another large group 
was foimd to be osteitis fibrosa cystica 
(type von Recklinghausen). The true 
form, called type Virchow, proved to be 
the rarest of all conditions published under 
the denomination of leontiasis ossea. It 
is not unlikely, therefore, that in some 
cases in which osteoporosis was associated 
with a disease considered to be leontiasis 
ossea we were in reality confronted with 
Paget’s disease. This may be the reason 
why so little consideration was given to 
those remarkable observations which 
might have changed our concept of the 
pathogenesis of osteoporosis circumscripta. 

Recently, the author had the oppor- 
tunit}’’ to observe the occurrence of osteo- 
porosis circumscripta in a case of histo- 
logically verified leontiasis ossea (type 
Virchow). 

Case I: A 63-year-old white woman had been 
suffering since 1921 from repeated dental infections 
and from sinus trouble. At that time x-ray exami- 
nation supposedly revealed that parts of the bone 
of the upper jaw were “filling in.” In 1931 the pa- 
tient noticed that her right cheek bone was becoming 
more prominent. In 1934 her upper gum began to 
grow thicker and the left cheek began to protrude. 
.Several sinus operations were performed and a num- 
ber of teeth were extracted. Each instrumentation 
seemed to the patient to aggravate the condition and 
to increase the size of the maxilla. On admission 
(1944) the cheek bones, especially the area of the 
zygoma, on both sides, were prominent. The eyes lay 
deep in the facial bones. The gums were thickened 
up to 2 cm., covering almost entirely the few remain- 
ing teeth. The face was stiff, moving but little when 
the patient spoke and having a mask-like appearance 
(Fig. 1). There was no tenderness over any part of 



Fig. 1. Case I; Portrait of patient with leontiasis 
ossea, showing protrusion of maxillary areas on both 
sides and greatly thickened gums. 

the face and the percussion note over the cranial 
vault ts’as not abnormal. There was present a 
smooth elevation in the right parietal area, protrud- 
ing a few millimeters above the level of the bone. 

Other findings were of no significance. No im- 
pairment of vision or hearing tvas noted, and no 
abnormalities of the extremities were observed. 
No evidence of Paget’s disease was discovered in any 
part of the skeleton. 

The Wassermann reaction was negative. The 
blood count was within normal limits. Blood 
chemistry (followed up for three months) : calcium 
13.5-7 mg.; phosphorus 4.0-7.0 mg. per 100 c.c. of 
serum; phosphatase activity 8-12 Bodansky units. 

The x-ra 3 ’’ examination revealed an extensive 
thickening of almost all the bones of the face, result- 
ing in a marked protrusion of the zygomatic regions 
and of the anterior walls of both maxillaiy sinuses. 
The lateral wall of the antrum and the alveolar proc- 
ess on both sides were remarkably thickened, rela- 
tively translucent, revealing, however, some denser 
areas in the vicinity of the remaining teeth. The 
nasal' cavity, too, was narrow, and all the sinuses 
were obscured. The bones of the base of the skull 
were not visibly changed. The sphenoid sinus was 
small and partly filled out by bone (Fig. 2). 

The skull was symmetrical: the thickness of the 
vault measured about 7 mm. The sutures were ob- 
literated. The inner table was smooth. There was 
a large irregular defect involving the right half of 
the frontal bone and parts of the parietal and 
occipital bones on the right. It was irregularly 
bounded and went through the obliterated sutures 
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Fig. 2. Case I: Postero-anterior view of the skull, 
showing considerable thickening and sclerosis of the 
maxilla and of the malar bones. Partial obliteration 
of the maxillary sinuses and of the nasal cavity. 
Osteoporosis circumscripta indicated by arrows. 

without changing its outlines. In the area of the de- 
fect both the internal and external table had become 
thinner, and almost the entire thickness of the bone 
was formed by the diploe. This contained little cal- 
cium and consequently a large defect was observed 
in the roentgenograms of the vault (Fig. 3). 

The skeleton was carefully studied fluoroscopi- 
cally ; roentgenograms were made of the spine, pelvis, 
and lower extremities and no abnormalities were dis- 
covered. 

On Jan. 6, 1944, a biopsy was done in the area of 
the alveolar process of the right maxillary second 
incisor and cuspid. The patient believed that this 
area was steadily getting thicker. The surgeon no- 
ticed that the bone was remarkably soft. The speci- 
men obtained was dark red, and fine bone spicules 
were palpated in the rough cut surface. 

Histologic examination (Figs. 4-5), of which we 
shall publish a more detailed record later, showed 
the normal bone structure to be replaced by irregu- 
larly distributed bone lamellae embedded in fibrous 
marrow. The structure of the lamellae consisted of 
a system of haversian canals with many lamellae 
parallel to the surface. The bone cells were small 
but of regular proportion and outline and evenly dis- 
tributed. No signs of mosaic structure or of dark 
connecting lines could be discerned. Signs of intense 
new formation of bone lamellae were present. Fre- 


quently the surface of the spicules was surrounded 
by a layer of osteoblasts and in other parts of the 
specimen by osteoid layers. Osteoid tissue was 
also seen in the fibrous marrow. A number of giant 
cells of osteoclast type were lying in Howship’s 
lacunae. Newly formed bone lamellae were some- 
times found in the vicinity of quiescent bone struc- 
tures without osteoblasts or osteoclasts on their 
surface. The connective tissue replacing the bone 
marrow contained some inflammatory cells, some 
psammoma bodies, and relatively few capillary blood 
vessels. Additional findings were irregular areas of 
complete bone resorption (Fig. 6). The latter did 
not contain bone tissue, marrow, or blood vessels, 
but were filled out by fine granular eosinophilic 
material. 

The histologic diagnosis was, therefore, as follows: 
“Complete transformation of the bone tissue with 



Fig. 3. Case I: Lateral vie%v of the skull. Bound- 
aries of the osteoporosis circumsca'ipta indicated by 
arrows. Circumscribed density in occiput corresponds 
to the palpated elevation on the skull. 

hyperplasia due to osteoblast activity and simple 
metaplasia; fibrous bone marrow containing in- 
flammatory cells and capillary blood vessels; bone 
resorption bj'^ osteoclasts with formation of small 
cavities.” There were no changes present suggesting 
Paget’s disease. 

Comment: The possibility of Paget’s 
disease in this case was excluded by clinical, 
radiologic, and histologic investigation. 
Had leontiasis ossea invaded the cranium, 
as might have occurred, then bony hyper- 
plasias or hyperostoses would have re- 
sulted instead of osteoporosis. We have, 
consequently, to regard the osteoporo- 
sis in this particular case as secondary to 
leontiasis ossea but not intimately and 
topically connected with it. 




Figs. 4 and 5. Case I; Photomicrographs of biopsy specimen from the gum, showing fibrous 
marrow; new formation of bone lamellae by osteoblast activity; osteoid tissue in the bone mar- 
row; bone resorption by osteoclasts. The lower view shows the inflammatory cell reaction and 
psammoma bodies in the fibrous marrow. 
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Pathologically two forms of osteoporo- 
sis circumscripta are known. One repre- 
sents circulatory disturbances, the other 
Paget’s disease. Their radiologic signs 
are identical, and these same signs occur 
in the vault in cases of leontiasis ossea. 
Sinceno pathological findings other than the 
aforementioned ones have come to light, 
and as Paget’s disease was excluded in our 
case, we have to assume that the anatomic 
basis of the osteoporosis circumscripta in 
this particular instance was hemorrhagic 


porotic lesions are investigated pathologi- 
cally before Paget’s disease is established in 
them, they will reveal, under the micro- 
scope, primary changes, such as hemor- 
rhages, hyperemia, and decalcification, 
despite the fact that the patient has been 
suffering from Paget’s disease. At a later 
date, Paget’s structures might be found. 
Radiological studies follow similar lines. 
Osteoporosis occurring in diseases other 
than Paget’s disease will not reveal Paget’s 
structure but will most likely remain in 



Fig. 6. Case I : Cavity of resorption with liquefaction of small areas of the bone marrow. 


changes based on circulatory disturbances 
and decalcification of the bone tissue. We 
might as well assume that this form of 
osteoporosis is a primitive non-differen- 
tiated common reaction of the cranium 
which in cases of Paget’s disease may be 
secondarily transformed into mosaic struc- 
tures and fibrous bone marrow. This 
might happen as soon as the disturbed 
statics of the cranium require a bony rein- 
forcement of the areas of the osteoporosis 
(sometimes even after as long a period as 
ten years). Consequently, if the osteo- 


a primitive stage, unless the leontiasis 
ossea or other primary bone lesion asso- 
ciated with its occurrence encroaches upon 
the osteoporotic areas. Case II is an' ex- 
ample. 

Case II; Radiographs (Figs. 7 and 8) of a 58- 
year-old woman afflicted since her youth with a pe- 
culiar bone condition of the skull, called fibrous osteo- 
dystrophy, and clinically appearing as leontiasis 
ossea, showed extensive hyperostoses of the cranium. 
They were surrounded by wide areas of osteoporo- 
sis, giving the impression that the osteoporosis was 
not a part of the osteodystrophy but a change pri- 
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inarily involving the vault. lIy]5erostoses .seemed to 
be established in them as seeondary transformations. 

Anotlier case of osteoporosis circum- 
scripta associated with bone changes of 
hyperplastic type, namely with hyper- 
parathyroidism, came to our attention a 
short time ago. It has occasionally been 
tliought that some connection may exist 
between circumscribed cranial osteoporosis 
and hyperparathyroidism, though they 
were never found to occur together. This 
may be due in part to the fact that skulls 



Fig. 7. Case II; Leontiasis ossea caused by osteo- 
dystrophy. Marked deformity of the face and dis- 
placement of the right orbit by hyperostoses. Oblitera- 
tion of ethmoid and nasal cavities and of the right 
maxilla. 

in hyperparathyroidism are as a whole 
diffusely decalcified, and an additional 
loss of calcium in circumscribed areas is 
less obvious roentgenographically than in 
a normal skull. The only cases in which 
osteoporosis was thought to be histologi- 
cally related to hyperparathyroidism were 
those mentioned above as resembling os-, 
teitis fibrosa (3, 12). These patients were 
not afflicted with hyperparathyroidism, 



Fig. 8. Case II: Large areas of osteoporosis sur- 
rounding hyperostoses of the calvarium. Boundaries 
of osteojjorosis marked by arrows. 


and it might be well, indeed, to assume 
that the interpretation of the histological 
findings as osteitis fibrosa represents a 
somewhat generous use of this termi- 
nology. Kasabach and Gutman (6) found 
in one of their cases (No. 20) osteoporosis 
circumscripta of the frontal and occipital 
bones and Paget’s disease of the tibia. 
Examination of the blood unexpectedly 
yielded values more consistent with hyper- 
parathyroidism. A parathyroid tumor 
was subsequently removed. Sosman (18) 
made the observation that x-ray irradia- 
tion of the area of the parathyroid glands 
produced a reossification of osteoporotic 
lesions. The mechanism of the action of 
x-rays, however, is not quite clear for, in 
addition to the parathyroid glands, other 
structures have been irradiated at the same 
time. 

Case III : A third case studied by the author was 
that of a oG-year-old woman, who had suffered more 
than five years from a painful bone condition. At 
the same time she had a chronic kidney infection 
with stones. One stone had been removed in 1927. 
The pains in the bones and joints had increased so 
appreciably in the last two years that the patient 
became bedridden. Her ribs and pelvis were ex- 
tremely tender to the touch. She was moderately 
anemic and all the time had an increased non-pro- 
tein nitrogen in the blood. 

The first roentgenograms of the skeleton were 
not entirely characteristic of hyperparathyroidism. 
They were variously interpreted as metastatic car- 
cinosis, menopausal disturbances, and bone changes 
due to chronic renal deficiency. After several vears 
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Fig. 9. Case III; Circumscribed osteoporosis in 
hyperparathyroid skull. Boundaries of osteoporosis 
marked by arrows. 


of observation, however, more or less typical clinical, 
radiological, and biochemical evidence of hyperpara- 
thyroidism became apparent, and after a fracture 
of the right femur, a parathyroid adenoma was re- 
moved (Dr. Eloesser). It measured 3.5 X 2.5 X 2.8 
cm. and weighed 7 gm. Histologic examination 
showed it to be of mixed chief and water-clear cell 
type. The patient’s blood calcium never ex- 
ceeded 12.7 mg. per 100 c.c. of serum. The phos- 
phorus averaged between 4.6 and 5.3 rag., and the 
phosphatase activity was 39.3 Bodansky units. 
Three tveeks after the removal of the tumor the phos- 
phatase activity decreased to 12 Bodansky units. 
At the same time the blood calcium had a level of 6 
mg. and the phosphorus 2.5 mg. per 100 c.c. of 
serum. Soon after operation tetany developed but 
was controlled by calcium medication, and the clini- 
cal condition improved temporarily. 

X-ray examination of the skeleton showed the 
extensive changes common in advanced hyperpara- 
thyroidism. There was an extraordinary disturb- 
ance in many of the bones, consisting in diffuse 
osteoporosis except in the vertebral bodies, which 
were of increased density. Multiple cysts were 
seen in the innominate bones and in the upper end 
of each femur and in two ribs. The long bones were 
slightly deformed, and the trabeculation of the 
spongiosa was irregular. The skull was symmetrical, 
the calvarium up to 16 mm. thick, with granular 
decalcification and hyperplasia of the diploic layers. 
The inner and outer tables were almost indistinguish- 
able, and a fine granular mottled diploe gave an 
appearance characteristic in hyperparathyroidism. 
There was a large circumscribed area of increased 
translucency involving the right frontal, parietal, 
and temporal bones (Fig. 9). Sharp outlines toward 
the posterior portions of the vault gave a distinct 
contrast between the structureless and consequently 
almost calciumless anterior areas of osteoporosis and 


the fine granular mottled posterior portions of the 
cranium. There was a wide oblique spontaneous 
fracture line through the occipital squama, such as 
occurs occasionally in cases of excessive decalcifica- 
tion in hyperparathyroidism. 

Comment: The localization, outlines, 
and distribution of the osteoporotic areas 
in the cranium in this case of hyperpara- 
thyroidism were similar to those seen in 
Paget’s disease and in leontiasis ossea. 
The osteoporosis developed about five 
years after the first signs of bone changes 
in the cranium were noticed. This corrobo- 
rates our previously expressed opinion 
and might permit us to assume that the 
structural changes caused by hyperpara- 
thyroidism had possibly acted on the circu- 
latory system of the skull in a similar way 
to that of hyperplasias in Paget's disease 
or in leontiasis ossea. Signs of rapid de- 
calcification of the skull had been observed 
from the beginning. Only later, however, 
as the bone changes were more advanced 
(so as to impair the blood circulation of the 
calvarium), were additional areas of more 
profound decalcification, namely osteo- 
porosis circumscripta, detected. 

Despite the conclusive clinical, radio- 
logical and biochemical findings and the 
presence of the parathyroid adenoma, the 
early course of this case was not entirely 
typical of hyperparathyroidism. The ver- 
tebral bodies were remarkably dense, and 
the reaction of the patient to the para- 
thyroidectomy was slight. We had to as- 
sume that a spontaneous reossification of 
parts of the skeleton had begun before the 
removal of the parathyroid tumor, as in 
the cases of Linden (8), Jacobs and Bis- 
gard (4), and others. Some balance, 
therefore, between the parathyroid ac- 
tivity and the calcium metabolism was at 
that time already estabUshed. This would 
explain, too, the development of tetany 
after the removal of the parathyroid tu- 
mor. 

The significance of our findings of cir- 
cumscribed osteoporosis in this hyper- 
, parathyroid skuU remains, in spite of the 
above diagnostic complications, inasmuch 
as the radiological appearance of the skull 
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in hyperparathyroidism is not specifically 
characteristic of that disease. It occurs 
as a reaction of bone tissue to rapid decal- 
cification regardless of the cause. 

CONCLUSION 

The coincidence of osteoporosis circum- 
scripta (Schiiller) with a proved case of 
leontiasis ossea (type Virchow) and its oc- 
currence in hyperparathyroidism furnish 
conclusive evidence that this condition 


tiation are not distinguishable from the 
non-differentiated form. (Later, cotton- 
wool structures appear in cases of Paget’s 
disease.) It is not unlikely that occasionally 
encroacliment into the cranial vault by 
leontiasis ossea is preceded by osteoporosis 
circumscripta (see Case II). Clinically, 
approximately 60 per cent of the known 
cases of osteoporosis circumscripta are 
connected with Paget’s disease. Other 
associated conditions were leontiasis ossea, 



Fig. 10. Longitudinal section of an obliterated blood vessel bordering margins of quiescent and 

growing bone tissue (Case 1). 


cannot be considered as a precursor or an 
atypical form of Paget’s disease, as has 
been thought. It is to be regarded as a 
bone reaction characteristic of the struc- 
tural architecture of the cranium but not 
indicative of a specific disease. Distinc- 
tion can be made histologically between a 
primitive, non-differentiated form (decal- 
cification with hyperemia and other signs 
of circulatory disturbances) and a secon- 
dary, differentiated form (in which proved 
cases were limited to Paget’s disease). 
Radiologically, early stages of differen- 


bony tumors of the jaw, hyperparathyroid- 
ism, and brain tumors. 

Concerning the pathogenesis,, all find- 
ings converge on circulatory disturbances 
caused by space-occupying lesions near 
the base of the skull or in the facial bones. 
Statistically the bony hyperplasias of 
Paget’s disease are most frequent. Mi- 
croscopic serial examination of our biopsy 
specimens occasionally revealed obliter- 
ated blood vessels running into areas of 
quiescent bone tissue with no cellular re- 
action around the’ lamellae. The vessels 
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were surrounded by growing bone tissue 
and fibrous marrow (Fig. 10}. Areas of 
primitive osteoporosis may undergo struc- 
tural transformation corresponding to the 
demands or pretensions of the statics of the 
vault. In cases of Paget’s disease mosaic 
structmes, new formation of bone tissue, 
and fibrous metaplasia of the bone marrow 
may occur microscopically in areas of 
osteoporosis, furnishing the anatomical 
basis of the cotton-wool structures of the 
roentgenograms 

SUMMARY 

1. Osteoporosis circumscripta (Schiil- 
ler) has been described in the skull of a 
63-year-old woman suffering from leon- 
tiasis ossea. Histologic examination of a 
biopsy specimen in this case permitted us 
to classify the lesion as leontiasis ossea 
(type Virchow) and to exclude Paget’s 
disease. 

2. Osteoporosis circiunscripta was ob- 
served in the skull of a 56-year-old woman 
with hyperparathyroidism. 

3. Osteoporosis circumscripta cannot 
be regarded as a type of or a phase of Pag- 
et’s disease or of any disease entity. It 
occurs most often in Paget’s disease, how- 
ever, and frequently may be transformed 
into it. The "primitive” form of osteoporo- 
sis circumscripta, described in this paper, 
is a characteristic reaction of the bones 
of the cranium and is most likely caused 
by circulatory distmbances in the presence 
of bony hyperplasias or of bony tumors 
near the base of the skull. 

Stanford University School of Medicine 
San Francisco, Calif. 
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Significant Skeletal Irregularities of the Hands^ 

JOHN F. HOLT, M.D., and FRED J. HODGES, M.D. 

Ann Arbor, Mich. 


C AREFULLY coiicluctcd rociilgenographic 
examination of the hands frequently 
may be as valualile a procedure to 
tlie roentgenologist as funduscopic observa- 
tion is to the ophthalmologist. It is well 
known that tlie ophthalmoscope often re- 
veals changes in the eycgrounds which 
denote the presence of either generalized 
systemic disease or a localized pathological 
process in some remote portion of the body. 
The fact that similar diagnostic poten- 
tialities are inherent in the skeletal struc- 
ture of the hands and wrists has not been 
so fully appreciated. 

Diagnostic prospecting in the form of 
roentgenographic skeletal sur\'ey in search 
of an obscure disease process is a com- 
monly employed procedure, especially in 
pediatric practice. In many instances 
"films of the long bones’’ furnish the key 
to what has previously been a diagnostic 
puzzle. Unfortunately, roentgenograms of 
the hands are often deemed unimportant 
in such a survey, although, in reality, no 
part of the skeleton may be more revealing. 

Examination of the hand is probably the 
simplest of all radiographic procedures, but 
this very simplicity tends to produce laxity 
on the part of the examiner, inattention to 
details of examination, and slipshod tech- 
nical results. The sight of one or several 
phalanges obscured by identification mark- 
ings, clipped film corners, etc., is too often 
the rule rather than the exception. These 
technical blemishes are unsightly and un- 
necessary. On occasion, their presence 
may lead to serious diagnostic errors of 
omission, particularly in infants and young 
children, in whom the metacarpals and 
phalanges are relatively small and notori- 
ously difficult to position. 

* From the Department of Roentgenology, Univer- 
sity of Michigan, Ann Arbor, Mich. Read by title at 
the Twenty-ninth Annual Meeting of the Radiological 
Society of North America, Chicago, 111., Dec. 1-2. 
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Todd’s splendid monograph (1) on the 
maturation of the hand emphasizes in ef- 
fect the desirability of good film quality 
and it would be of distinct value if it went 
no further. Greater importance lies in the 
fact that this monograph constitutds an 
excellent nonnal standard with which to 
compare tlie abnormal. Against this back- 
ground of near perfection in normalcy, it 
seems justifiable to review some of the 
significant skeletal abnormalities of the 
hand, laying particular stress upon those 
carpal, metacarpal, and phalangeal changes 
which reflect the presence of disease else- 
where in the body. 

ENDOCRINE DISEASES 

Some of the unusual manifestations of 
the endocrinopathies are reflected in the 
hands and wrists in such a manner as to 
make the etiologic factor recognizable from 
a study of these structures alone. This is 
true not only of infants and children but of 
adults as well. For example, the roent- 
genographic appearance of the hands in 
acromegaly is so characteristic that the 
presence of a pituitary eosinophilic ade- 
noma may be suspected even in the absence 
of intrasellar erosion. Large, broad, spade- 
like hands with overgrowth of the terminal 
phalangeal tufts, prominence of bony 
protuberances along the shafts of meta- 
carpals and phalanges, and a peculiar soap- 
bubble pattern of distorted trabeculae in 
the bone ends comprise the changes com- 
monly encountered. 

Many disease entities in infancy and 
childhood produce delay in the time sched- 
ule of epiphyseal ossification, but none is 
so profound as that seen in cretinism. In 
addition to retarded bone age, the un- 
treated cretin may have bands of increased 
density in the ends of the tubular bones 
such as one might expect to see in lead 
poisoning or osteopetrosis. All of these 
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changes, as well as their dramatic response 
to thyroid medication, are best studied in 
the bones of the hands and wrists. 

The differential diagno.sis between cre- 
tini.sm and mongolian idiocy may be facili- 
tated by accurate interpretation of hand 
roentgenograms. In contrast to dcla3'^ed 
ossification in the cretin is the relatively 
normal bone development seen in mongol- 
ism. Furthennore, the mongol ma}’' pre- 
sent fairly t^-pical anomalies of the hands, 
chief among which is congenital shortening 
of the middle phalanx of a stubby, curved 
fifth finger. This abnormality, which rep- 
resents valuable confirmatory evidence 
when present, was first described by Smith 
(2) in lS9(j, but references to it in roentgen 
periodicals are not numerous. Recent re- 
^'iews of the subject b}'^ Hcflce (.3) and our- 
selves (4) have convinced us of the worth 
of this sign in the diagnosis of mongolism. 

The “fibrocystic” bone lesions of hyper- 
parathyroidism and polyostotic fibrous 
dysplasia, the peripheral degenerative 
changes of progeria, and the congenital 
anomalies, plus alterations in normal epi- 
physeal closure, associated with other 
endocrine dysfunctions constitute just a 
portion of the host of abnormalities in this 
categor)’’ that are well shown in the bones of 
the hands. Hurxthal and Hare (5) have 
described changes in the metacarpals and 
phalanges which they maintain are prac- 
tically pathognomonic of primary prepub- 
eral hypogonadism. 

CONGENITAL ANOMALIES 

In addition to the anomalies of the hands 
which occur in conjunction with various en- 
docrinopathies, certain other abnormalities 
in this category are worthy of note. 

Dysostosis cleidocranialis is still regarded 
by some as a condition in which defective 
ossification takes place only in bones laid 
down in membrane. It is true that there 
is delayed ossification in the skull, mani- 
fested by multiple wormian bones, large 
fontanelles, and widely separated sutures. 
The clavicles are abnormal, varying from 
under-development to complete absence. 
But, as Brailsford (6) has emphasized. 


other bones are involved, and chief among 
these, as far as characteristic alterations 
in normal stnicture are concerned, are the 
hands. The ungual phalanges are short 
and cone-.shaped, with failure of the usual 
prominent cancellous tufts to develop — 
the same tufts that are so exaggerated in 
acromegaly. The metacarpals, as well as 
the proximal and middle phalanges, have 
supernumerary epiphyses which fuse much 
earlier in life than the normal ones. All 
epiphyses appear broader than normal, so 
much so in the case of the terminal phalanx 
of the thumb that one gains the impres- 
sion that this bone develops from two nu- 
clei. The appearance of the hands in this 
unusual anomalous condition is quite strik- 
ing and truly characteristic. It deserves 
more attention than it has been accorded 
in the past. 

In the hands of the typical achondro- 
jilastic dwarf, the second to fifth metacar- 
pals are short, stubby, and of nearly equal 
length. They are more parallel with one 
another than normal and, as in the case of 
the long bones, their ends may be quite 
bulbous. The phalanges likewise are ex- 
tremely short and relatively broad. 

The atypical forms of chondrodystrophic 
dwarfism show more characteristic changes, 
which may be of considerable significance. 
In Morquio’s disease, for instance, the ends 
of the metacarpals and phalanges are 
grossly irregular, and the carpal bones, be- 
sides reflecting delayed skeletal develop- 
ment, have a striking crenated appearance. 
In Hurler’s syndrome (gargoylism), the 
metacarpals in particular are unusually 
short and broad, the middle phalanges have 
an arrowhead configuration, and the trabec- 
ular pattern is very coarse and prominent. 

Arachnodactyly is an interesting famiUal 
malady, apparently congenital in origin, 
which derives its name from the long, slen- 
der, spider-like fingers which characterize 
this entity. The roentgen appearance of 
the hands is unmistakable and when it is 
identified as such, attention immediately 
should be focused upon the patient’s eyes 
and heart. Congenital dislocation of the 
lenses is almost invariably present, and as- 
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sociated congenital heart disease is very 
common. The great length of the meta- 
carpals and phalanges may be still further 
accentuated by the presenee of super- 
numerary epiphyses. 

TROPHIC DISTURBANCES 

Roentgenograms of the hands may re- 
flect the presence of syringomyelia, lep- 
rosy, Raynaud’s disease, erythromelalgia, 
thrombo-angiitis obliterans, arteriosclero- 
sis, and diabetes, although it must be 
pointed out that the roentgen signs seen 
in these various diseases are quite similar 
and, therefore, of little differential diagnos- 
tic value. The outstanding feature com- 
mon to all of the above conditions is slow, 
spontaneous amputation of portions of the 
phalanges or perhaps the entirety of one or 
more of these bones. Certain more selec- 
tive diagnostic features have been de- 
scribed (7, 8, 9). 

Scleroderma and acrosclerosis may also 
produce gradual, progressive absorption 
of the distal phalanges of the hands. In 
addition, there may be extensive osteoporo- 
sis of the juxta-articular portions of the 
metacarpals and phalanges, soft-tissue con- 
tractme deformities and, occasionally, soft- 
tissue deposition of calcium salts. The 
combination of these manifestations pro- 
duces a fairly typical roentgen picture, 
which should not go unrecognized. The 
relationship of scleroderma and generalized 
calcinosis is of special interest, and the 
discovery of calcium in soft tissues of the 
hands should focus attention upon other 
regions of the body, especially when asso- 
ciated osseous changes are present. 

CHRONIC GRANULOMAS 

The bones of the hands may be involved 
by any form of non-specific inflammatory 
disease or the various specific granuloma- 
tous processes. Tuberculous dactylitis, 
commonly called spina ventosa because an 
involved metacarpal or phalanx appears 
to be distended by air, produces the most 
characteristic appearance. Identification 
of this lesion may lead to the discovery of 
tuberculosis elsewhere in the body. 


In 1920 Jiinghng (10) described an en- 
tity consisting of multiple cyst-like areas 
of destruction in the bones of the hands and 
feet with adjacent soft-tissue swelling and 
associated lesions of the skin and lymph 
nodes. He felt that this was another mani- 
festation of tuberculosis and gave it the 
name of osteitis tuberculosa multiplex cys- 
tica. We now know that these bone 
changes and the bone lesions occasionally 
associated with Boeck’s sarcoid are one and 
the same. The correlation of sarcoid le- 
sions involving the bones, skin, lymph 
nodes, and lungs has been clearly demon- 
strated, but the etiological relationship to 
the tubercle bacillus is as obscure as ever. 

Attention is called to the fact that the 
bone lesions in Boeck’s sarcoid are not al- 
ways punched-out and cystic in character. 
As Doub and Menagh (11) have pointed 
out, these lesions may begin merely as a 
coarsening of the trabecular pattern, fol- 
lowing which areas of both cortical and cen- 
tral destruction appear. As the disease 
progresses, the destruction may assume ex- 
tensive proportions. 

Granulomatous lesions produced by 
pathogenic fungi may also involve the 
metacarpals and phalanges and, as in sar- 
coid, the findings of such lesions should 
prompt investigation of other regions of 
the body for additional manifestations of 
these diseases. 

PULMONARY OSTEOARTHROPATHY 

The existence of long standing chronic 
pulmonary or mediastinal disease may be 
suspected from a mere clinical inspection 
of the hands when clubbing of the terminal 
phalanges is observed. Roentgenograms 
may reveal the additional element of peri- 
osteal proliferation along the shafts of the 
metacarpals and phalanges— so-called hy- 
pertrophic pulmonary osteoarthropathy. 
The cause of this remote expression of pul- 
monary disease has not been satisfactorily 
explained, but its importance as a diagnos- 
tic sign cannot be minimized. 

Pulmonary osteoarthropathy occurs with 
greater frequency in non-tuberculous le- 
sions of the chest ; in fact, we have been un- 
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able to find a single instance of its occur- 
rence in uncomplicated pulmonary tuber- 
culosis in the case records of University 
Hospital. 

Probably the most remarkable feature 
about pulmonary osteoarthropathy is the 
fact that its severity, regression, and prog- 
ress vary directly with the degree of pul- 
monary involvement. Roentgenograms 
of the hands may thus serve as fairly 
accurate indicators of the success or failure 
of any therapeutic procedure directed 
toward the causative pathological process 
within the thorax. Patients in whom the 
pulmonary lesion is entirely eradicated will 
show complete disappearance of the bone 
changes. When, as is much more often 
the case, the pulmonary lesion becomes 
progressively worse, the periosteal prohfera- 
tion becomes accentuated and quite dense. 
In severe cases this dense new bone forma- 
tion is difficult to distinguish from the 
underlying cortical bone. To avoid diag- 
nostic and, more particularly, prognostic 
error, the roentgenologist must be ex- 
tremely careful to make this distinction. 

HEMOPOIETIC AND BLOOD DISEASES 

Among the diseases of the blood and 
blood-forming tissues, hemophilia, leu- 
kemia, and the chronic hemolytic anemias 
may produce valuable roentgenographic 
signs in the osseous system. The moth- 
eaten destructive lesions of leukemia oc- 
casionally are found in the bones of the 
hands but are much more clearly recog- 
nized in the long bones. Hemophilia ex- 
presses itself in the form of articular ir- 
regularities in the larger joints. On the 
other hand, erythroblastic anemia tends to 
involve the entire skeletal system in such a 
manner that its roentgenographic picture 
is umnistakable. In no portion of the 
skeleton is this picture more clearly dem- 
onstrated than in the hand. The metacar- 
pals and phalanges take on a characteristic 
rectangular shape, the medullary canals are 
dilated,. and the cortices are thinned. The 
shafts of the bones are traversed by a 
coarse, irregular meshwork of dense, broad- 
ened trabeculae which stands out in bold 


relief against an over-all background of 
atrophic bone substance. Whereas this 
pattern is seen in the ends of the long bones, 
it is very prominent throughout the entire 
length of the metacarpals and phalanges 
and thus produces a striking effect that 
can be recognized at an earlier stage in the 
disease process. Moreover, the delayed 
ossification that invariably accompanies 
the malady can best be appreciated in the 
carpal bones. 

Only isolated instances of similar bone 
changes have been reported in sickle-cell 
anemia and chronic hemolytic jaundice. 
We have not encountered them in such 
cases as have come to our attention. 

MISCELLANEOUS LESIONS 

The value of roentgenography of the 
hands in the diagnosis and prognosis of the 
various types of chronic non-specific arth- 
ritis cannot be overestimated. Roentgen 
signs of rheumatoid arthritis, consist- 
ing of osteoporosis, reduction of cartilage 
spaces, and areas of subchondral bone de- 
struction, usually make themselves appar- 
ent in the proximal interphalangeal joints 
before they appear in other joints. When 
these changes are seen in and adjacent to 
the distal interphalangeal joints alone, the 
possibility of so-called arthropathia psori- 
atica may be reasonably considered. This 
impHcation is justifiable because uncompli- 
cated rheumatoid arthritis seldom, if ever, 
involves the distal interphalangeal joints to 
the exclusion of all others. Osteo-arthritis 
usually manifests itself first in the distal in- 
terphalangeal joints, and the ridges of 
osteophytes that appear give rise to the 
classical, clinically recognizable swellings 
known as Heberden’s nodes. 

Gout reflects a disturbance in purine 
metabolism and, although tangible roent- 
genographic evidence of this disease is com- 
monly associated with the feet, the bones 
of the hands may show intramedullary 
and extramedullary destructive changes 
due to adjacent tophi which may be just 
as extensive as those in the lower extremi- 
ties. 

Chondromata and solitary cysts are not 
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uncommonly encountered in the bones of 
the liand. Curiously enough, the occur- 
rence of chondromata in the hands is oc- 
casionally associated with the presence of 
similar lesions in other bones. Other neo- 
plastic lesions appear so rarely in the hand 
bones that they will not be considered. 

Osteopoikilosis, osteopetrosis, and mel- 
orheostosis are some of the additional 
abnormalities that arc occasionally en- 
countered in the hands and wrists. The 
roentgen appearance of each of these en- 
tities is characteristic enough to permit 
accurate diagnosis from hand roentgeno- 
grams alone. Tuberous sclerosis some- 
times produces rarefactions in the pha- 
langes. 

SUMMARY 

An attempt has been made to focus 
well desen'cd attention upon roentgeno- 
grams of the hand as a source of important 
diagnostic information. In addition to 
purely local pathological processes, the al- 
terations of normal carpal, metacarpal, 
and phalangeal structure which reflect the 
presence of remote systemic disease en- 
tities are worthy of careful consideration. 
A single dorsal-palmar projection of the 
hand is generally more valuable in this re- 
spect than other portions of the skeleton 
because of the technical simplicity of the 
procedure, the absence of confusing over- 
lapping shadows, and the relative rapidity 
of change in the hand and wrist bones 
during the period of maturation. 

Although many of the abnormalities 


discussed are rarely encountered, the hand 
changes in certain instances are virtually 
diagnostic, and familiarity with them will 
bring about prompt evaluation and accu- 
rate classification of the disease process re- 
sponsible for their production. 

Dr. M. Cooperstock, Marquette, Mich., and 
Capt. A. H. Joistad, M.C., A.U.S., supplied the 
illustrative roentgenograms of arachnodact^dy and 
osteopoikilosis respectively. 

Department of Roentgenology 
University of Miehigan 
Ann Arbor, Mich. 
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Tuberculosis of the Greater Trochanter and Its Bursa’ 

PAUL C. BRIEDE, M.D. 

Lansing, Mich. 


T uberculosis of the greater trochan- 
teric bursa is a rare condition and is 
usually secondary to tuberculous osteo- 
myelitis of the greater trochanter. A 
perusal of the literature substantiates 
these observations. 

The early writings on trochanteric bur- 
sitis are, for the most part, case reports of 
inflammatory lesions, without mention 
of the etiologic agent. It was not until 
1904 that the concomitant involvement of 
the greater trochanter was recognized 
by Wieting (1), who believed, as did sev- 
eral later writers, that the primary infec- 
tion is in the trochanter, whence it spreads 
to the bursa. Clopton (2), Keith (3), and 
others supported this view and pointed out 
that, since the greater trochanter develops 
as an epiphysis, it is as such susceptible to 
tuberculous infection, which would further 
establish the probability of primary in- 
volvement of the bone and secondary in- 
vasion of the bursa. Cone (4) in 1911 and 
Swindt (5) in 1921 stressed the significance 
of trauma as an etiologic factor and noted 
the rarity of tuberculosis of the greater 
trochanter in children. In 1933 Meyer- 
ding and Mroz (6) reported a series of 19 
cases of tuberculosis of the greater tro- 
chanter and its bursa. Fourteen of these 
were on the right side, which, they believe, 
favors trauma as playing an etiologic role. 
In 73 per cent of the series evidence of 
tuberculosis was found elsewhere in the 
body. Donovan and Sosman (7) in 1942 
reported 5 cases, in all of which there was 
evidence of tuberculosis elsewhere, healed, 
active, or inactive. This is true, also, of 
the cases to be recorded here. Two of the 
cases reported by Meyerding and Mroz 
and one of Sosman and Donovan involved 
only the bursa. All writers agree that 
complete extirpation of all infected tissue, 

' From the Department of Roentgenology, Henry 
Ford Hospital, Detroit, Mich. Aecepted for publica- 
tion in March 1944. 


with immobilization of the affected part, 
followed by body-building postoperative 
care, is the treatment of choice. 

CLINICAL FINDINGS 

Tuberculosis of the greater trochanter 
and the greater trochanteric bursa may 
occur at any age and in either sex but, as 
previously noted, is unusual in children. 
Occupation has no bearing on the incidence. 
The usual complaint is mild pain in the 
involved leg over a long period of time, 
with intervals of quiescence. Often there 
is a draining sinus over the trochanteric 
area. Some patients give a history of 
trauma before the onset of symptoms, but 
frequently this is difficult to evaluate. 

Examination shows slight swelling over 
the trochanteric area, with tenderness to 
pressure, but no heat or redness. Weight- 
bearing is usually painless, and motion of 
the hip is free. Evidence of tuberculosis, 
active or inactive, can be demonstrated 
elsewhere in the body in most of the cases. 

There is a strong tendency for the con- 
dition to recur and, if a series of cases is 
followed over a period of years, a high per- 
centage of recurrences will be found. Some 
of these will show extension of the process, 
with involvement of the neck and head of 
the femur. The joint itself may finally be 
involved. Where the disease is limited to 
the bursa, the percentage of cures is be- 
lieved to be somewhat higher. 

ROENTGEN FINDINGS 

The first roentgen evidence of tubercu- 
losis of the greater trochanter may be a 
small fleck of calcium in the bursa or a mini- 
mal area of destruction in the outermost 
part of the trochanter. . These are often 
difficult to demonstrate with the usual bone 
technic, and may easily be missed. Dono- 
van and Sosman (7) recommend a light 
technic comparable to the soft-tissue tech- 
nic used to demonstrate calcification 
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Figs. 1 and 2. Case 1 : Destruction of the greater trocliantcr of tlie riglit femur with calcification of the bursa. 
Figure 2, ten months after operation, shows evidence of repair in the previously involved area. No evidence of 
activity is present. 


around the shoulder. In this manner small 
calcium deposits in the bursa and early 
erosion of the cortex can Ije demonstrated. 

The usual appearance on the roentgeno- 
gram is an area of destruction in the greater 
trochanter with osteoporosis of the ad- 
jacent bone. There is usually some soft- 
tissue swelling of the area, with calcium 
deposits in the bursa. Sometimes an in- 
volucrum is formed in the soft tissues 
lateral to the trochanter. This, however, 
is found in long-standing cases in which an 
operation has been done, or in those cases 
in which there has been a draining sinus 
for a long period of time, and is probably 
the result of secondary infection or injury 
to the periosteum. 

DIFFERENTIAL DIAGNOSIS 

Simple inflammatory (non-specific) bur- 
sitis of the trochanteric bursa can and does 
occur and must be differentiated from tu- 


berculous involvement. The symptoms 
are more acute and are usually promptly 
relieved by simple treatment. The pres- 
ence of acute symptoms, absence of a sinus 
tract, and/or absence of involvement of 
the trochanter, along with prompt re- 
sponse to simple remedial measures, aid 
in the differential diagnosis. 

Differentiation from tumors involving 
the trochanter does not usually offer much 
difficulty. In one of our cases (Case 1), 
however, a diagnosis of neoplasm of the 
femur was made at another hospital and 
the patient was given deep therapy. Later 
a biopsy proved the condition to be in- 
flammatory. 

Non-specific osteomyelitis involving the 
greater trochanter offers a problem in 
differential diagnosis, and in certain stages 
the roentgen picture is identical with that 
seen in tuberculosis. In such cases the 
clinical course and past history are helpful. 


Tuberculosis of the Greater Trochanter and Its Bursa* 
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T uberculosis of the greater trochan- 
teric bursa is a rare condition and is 
usually secondary to tuberculous osteo- 
myelitis of the greater trochanter. A 
perusal of the literature substantiates 
these observations. 

The early writings on trochanteric bur- 
sitis are, for the most part, case reports of 
inflammatory lesions, without mention 
of the etiologic agent. It was not until 
1904 that the concomitant involvement of 
the greater trochanter was recognized 
by Wieting (1), who believed, as did sev- 
eral later writers, that the primary infec- 
tion is in the trochanter, whence it spreads 
to the bursa. Clopton (2), Keith (3), and 
others supported this view and pointed out 
that, since the greater trochanter develops 
as an epiphysis, it is as such susceptible to 
tuberculous infection, which would further 
establish the probability of primary in- 
volvement of the bone and secondary in- 
vasion of the btusa. Cone (4) in 1911 and 
Swindt (5) in 1921 stressed the significance 
of trauma as an etiologic factor and noted 
the rarity of tuberculosis of the greater 
trochanter in children. In 1933 Meyer- 
ding and Mroz (6) reported a series of 19 
cases of tuberculosis of the greater tro- 
chanter and its bursa. Fourteen of these 
were on the right side, which, they believe, 
favors trauma as playing an etiologic role. 
In 73 per cent of the series evidence of 
tuberculosis was found elsewhere in the 
body, Donovan and Sosman (7) in 1942 
reported 5 cases, in all of which there was 
evidence of tuberculosis elsewhere, healed, 
active, or inactive. This is true, also, of 
the cases to be recorded here. Two of the 
cases reported by Meyerding and Mroz 
and one of Sosman and Donovan involved 
only the bursa. All writers agree that 
complete extirpation of all infected tissue, 
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with immobilization of the affected part, 
followed by body-building postoperative 
care, is the treatment of choice. 

CLINICAL FINDINGS 

Tuberculosis of the greater trochanter 
and the greater trochanteric bursa may 
occur at any age and in either sex but, as 
previously noted, is unusual in children. 
Occupation has no bearing on the incidence. 
The usual complaint is mild pain in the 
involved leg over a long period of time, 
with intervals of quiescence. Often there 
is a draining sinus over the trochanteric 
area. Some patients give a history of 
trauma before the onset of symptoms, but 
frequently this is difficult to evaluate. 

Examination shows slight swelling over 
the trochanteric area, with tenderness to 
pressure, but no heat or redness. Weight- 
bearing is usually painless, and motion of 
the hip is free. Evidence of tuberculosis, 
active or inactive, can be demonstrated 
elsewhere in the body in most of the cases. 

There is a strong tendency for the con- 
dition to recur and, if a series of cases is 
followed over a period of years, a high per- 
centage of recurrences will be found. Some 
of these will show extension of the process, 
with involvement of the neck and head of 
the femur. The joint itself may finally be 
involved. Where the disease is limited to 
the bursa, the percentage of cures is be- 
lieved to be somewhat higher. 

ROENTGEN FINDINGS 

The first roentgen evidence of tubercu- 
losis of the greater trochanter may be a 
small fleck of calcium in the bursa or a mini- 
mal area of destruction in the outermost 
part of the trochanter. _ These are often 
difficult to demonstrate with the usual bone 
technic, and may easily be missed. Dono- 
van and Sosman (7) recommend a light 
technic comparable to the soft-tissue tech- 
nic used to demonstrate calcification 
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Figs. 1 and 2. Case 1 : Destruction of the greater trochanter of the right femur with calcification of the bursa. 
Figure 2, ten months after operation, shows evidence of repair in the previously involved area. No evidence of 
activity is present. 


around the shoulder. In this manner small 
calcium deposits in the bursa and early 
erosion of the cortex can be demonstrated. 

The usual appearance on the roentgeno- 
gram is an area of destruction in the greater 
trochanter with osteoporosis of the ad- 
jacent bone. There is usually some soft- 
tissue swelling of the area, with calcium 
deposits in the bursa. Sometimes an in- 
volucrum is formed in the soft tissues 
lateral to the trochanter. This, however, 
is found in long-standing cases in which an 
operation has been done, or in those cases 
in which there has been a draining sinus 
for a long period of time, and is probably 
the result of secondary infection or injury 
to the periosteum. 

DIFFERENTIAL DIAGNOSIS 

Simple inflammatory (non-specific) bur- 
sitis of the trochanteric bursa can and does 
occur and must be differentiated from tu- 


berculous involvement. The symptoms 
are more acute and are usually promptly 
relieved by simple treatment. The pres- 
ence of acute symptoms, absence of a sinus 
tract, and/or absence of involvement of 
the trochanter, along with prompt re- 
sponse to simple remedial measures, aid 
in the differential diagnosis. 

Differentiation from tumors involving 
the trochanter does not usually offer much 
difficulty. In one of our cases (Case 1), 
however, a diagnosis of neoplasm of the 
femur was made at another hospital and 
the patient was given deep therapy. Later 
a biopsy proved the condition to be in- 
flammatory. 

Non-specific osteomyelitis involving the 
greater trochanter offers a problem in. 
differential diagnosis, and in certain stages 
the roentgen picture is identical with that 
seen in tuberculosis. In such cases the 
clinical course and past history are helpful. 
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Fig. 3. Case 2: Almost complete destruction of the 
greater trochanter with sequestration; irregularity and 
narromng of the joint space. 


CASE REPORTS 

Case 1 : Mrs. J. C., a .33-year-old housewife, was 
admitted to the Henry Ford Hospital in February 
1943, with a draining sinus in the region of the right 
greater trochanter. In Jtme of 1941 she had bruised 
her right hip. A painless swelling developed shortly 
thereafter in this region, and its persistence brought 
her to a physician. A diagnosis of neoplasm of the 
right femur was made, and several deep x-ray treat- 
ments were given to the right hip before a biops}"^ 
showed the condition to be inflammatory'-. The pa- 
tient was subsequently operated on at another hos- 
pital and placed in a cast for five months, after which 
she remained well rmtil November 1942. The swell- 
ing then reappeared, and in January' 1943 a sinus de- 
veloped in the operative scar. 

On examination the patient appeared to be in ex- 
cellent phy'sical condition. She walked -svithout any 
apparent limp and -ndthout pain. There was no 
limitation of motion of the hip joint. In the region 
of the right greater trochanter was a draining sinus, 
wdth slight soft-tissue swelling and tenderness. A 
roentgenogram (Fig. 1) taken at this time showed a 
destructive process involving the greater trochanter, 
slight osteoporosis of the surrounding bone, and 
calcification in the region of the bursa. There was 
thought to be a possible sequestration of the tip of 
the trochanter. The chest fflm showed calcified tu- 
berculosis. 


Operation was performed on March 10, 1943, when 
the sinus tract and all infected tissue were excised 
as thoroughly as possible. The microscopic diagno- 
sis was tuberculosis. 

When last seen, in January 1944, the patient was 
entirely well. Roentgenograms taken at that time 
showed regeneration in the previously im'olved 
areas (Fig, 2). 

Case 2; A. S., a 43-year-old housewife, came to 
the hospital in January 1944, complaining of pain in 
the left hip. She had first noticed some discomfort 
in this region twenty years before admission. This 
bothered her occasionally, but during the past ten 
years it had become troublesome and a slight limp 
had developed. She had spent a month in bed 
twenty years ago, with pulmonary tuberculosis. 

Examination showed slight restriction in motion 
of the left hip, accompanied by' pain, in all directions. 
There was definite tenderness on pressure over the 
greater trochanter with some fullness anteriorly. 
There was also slight atrophy of the thigh. 

Roentgenograms (Fig. 3) showed a destructive 
process involving the greater trochanter of the left 
femur, with calcification laterally and sequestration. 
There were also osteoporosis of the surrounding 
bone and narrowing and irregularity of the joint 
space. The chest film showed calcified tuberculosis 
in both apices. 

The left leg and hip were immobilized and the 
patient put on complete bed rest. Operation has 
not yet been done because of the involvement of the 
joint. If this does not subside, a fusion of the hip 
may be necessary, along rvith complete removal of 
all infected tissue. 

Case 3; L. S., a 40-year-old housewife, was first 
seen in August 1933. Prior to admission she had 
undergone two operations on the left hip for drain- 
age of abscesses, one ten and the other four y'ears 
previously. Three months before admission she 
noticed some swelling in the trochanteric area. 
There had been very' little pain, and this occurred 
at night after retiring. 

Examination showed slight swelling anterior to 
the greater trochanter. The swelling itself was not 
tender, but there was tenderness over the greater 
trochanter. There was no limitation of motion of 
the hip and no pain on movement. A roentgeno- 
gram (Fig. 4) taken at this time showed a destruc- 
tive process involving the greater trochanter and the 
cortex just below. The chest film showed calcified 
tuberculosis. 

At operation wide excision was done and the bone 
was curetted. The pathologist reported a diagnosis 
of tuberculosis. 

Following this the patient was well for a time, but 
the condition recurred successively' in Jmie 1934, 
September 1935, and again in September 1939. In 
June 1939 mrinary sy'mptoms had appeared and 
urine cultme had been positive for tuberculosis. 

A right nephrectomy was done at that time. In 
September 1939 the patient began to have pain on 



Figs. 4 and 5. Case 3. Figure 4 sliows several areas of destruction in the left femur, m the greater trochanter, 
and in the cortc.'c just below. Figure 5, five years later, show.s involvement of the femoral head and neck with 


narrowing of the joint space. 

movement of the left hip, with limitation of motion 
in all directions. Roentgenograms (Fig. 5) showed 
involvement of tlie head of the femur and narrow- 
ing of the joint space. 

A fusion operation (artlwodesis and sliding bone 
graft) was done and tlie patient was symptom-free 
until late in 1941, when she was seen at another 
hospital complaining of pain in the left knee. There 
was no recurrence in the trochanter or hip at that 
time. 

Case 4; L. B., a 27-year-old housewife, was first 
seen in 1925, with enlarged cervical and inguinal 
nodes and a draining sinus over the right greater 
trochanter. These had been present for several 
years. The hip joint was freely movable; there was 
no pain on movement and only slight tenderness on 
pressure over the greater trochanteric bursa. 

Roentgenograms (which have unfortunately been 
lost) showed calcification in the trochanteric bursa 
and a small area of destruction in the outermost por- 
tion of the trochanter. The chest film showed cal- 
cified tuberculosis. 

At operation the sinus tract and all infected tissue 
were removed and the trochanter was curetted. 
The cervical and inguinal nodes were also incised and 
ciuetted. The pathological report described typical 
tuberculous tissue. 

In 1928 a sinus tract again appeared in the region 


of the trochanter and was excised. The patient 
had no further trouble until 1938, when a cold ab- 
scess developed in the right buttock. This was in- 
cised and drained, and the patient was not seen again. 

Roentgenograms (Fig. 6) taken in 1938 showed 
some thickening of the bone along the greater tro- 
chanter laterally, suggesting bone production in 
this area. Some calcification in the soft tissues in- 
ferior to the right ischium and some irregularity of 
the inferior margin of the ischium were also de- 
monstrable. These findings were believed to be due 
to old infection in these areas. There was no evi- 
dence of recent involvement. 

SUMMARY AND CONCLUSIONS 

1. Tuberculosis of the greater tro- 
chanteric bursa is a rare condition and is 
usually secondary to tuberculosis of the 
greater trochanter. 

2 . The symptoms are usually mild, and 
often intermittent in nature. Weight- 
bearing is usually painless and motion of 
the hip free. 

3. Evidence of tuberculosis can be 
demonstrated elsewhere in the body in 
most of the cases. 
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Fig. 6. Case 4: Right hip ten years after operation 
for tuberculosis. There is slight thickening of the bone 
of the greater trochanter. No evidence of any recent 
involvement. 

4. Roentgenograms show a small area 
of destruction of the outer margin of the 
greater trochanter with a surrounding area 
of osteoporosis. There may also be small 
calcium deposits in the greater trochanteric 
bursa, and soft-tissue swelling may be seen 
over this area. If the infection progresses, 
the roentgenograms may show involve- 
ment of the femoral head and neck, and 
finally of the hip joint. 


5. The accepted treatment is complete 
extirpation of all infected tissue, with im- 
mobilization of the affected part. This is 
followed by body-building postoperative 
care. 

6. The condition has a tendency to re- 
cur even after seemingly adequate treat- 
ment, with formation of a chronic draining 
sinus and secondary infection. Those 
cases in which the bursa alone is involved 
seem to have the best prognosis. 

7. Four cases of tuberculosis of the 
greater trochanter and its bmsa are pre- 
sented to illustrate these conclusions. 


St. Lawrence Hospital 
Lansing, Mich. 
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Thoracic Manifestations of Sarcoidosis' 
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T he cutaneous lesions long known as 
lupus pernio and the glandular, ocular, 
osseous, mucous membrane, and systemic 
disease known as sarcoid were first de- 
scribed as one clinicopatliological entity by 
Scliaumami (9, 10) in 1914. He demon- 
strated clearly the lung alterations occur- 
ring in sarcoidosis which could be shown 
radiographicall}' and rejected the concept 
tliat the changes were due to residues 
of pneumonia or to a dissemination of 
tuberculous nodules. He directed atten- 
tion to tlie close similarity between tlie 
roentgen appearance in so-called clironic 
miliar}'- tuberculosis and certain cases of 
sarcoidosis, altliough, in the latter, strand- 
like infiltrations radiating from the hilar 
regions were more characteristic. 

It is now well recognized that tlie 
histologic unit of sarcoidosis is tlie so- 
called “hard tubercle,’’ which consists of a 
collection of pale-staining epithelioid cells, 
with frequent giant cells, in whicli there is 
no peripheral inflammatory zone. There is 
no necrosis. Calcification, when it occurs, 
is very fine and is not conglomerate. The 
predilection of sarcoid tissue for the lym- 
phatic structures in the interlobular septa 
explains the diffuse streaking seen in the 
pulmonary roentgenograms. As repeat- 
edly demonstrated, sarcoid tissue ulti- 
mately replaces lymphoid structures. 
Kuznitzky and Bittorf (5) in 1915 and 
many subsequent authors (3, 6, 7) have 
further clarified the roentgenologic ap- 
pearance of sarcoidosis and have shown 
the remarkable disproportion between mas- 
sive infiltrations and minimal — frequently 
absent — physical signs and symptoms. 
Although cough and expectoration occur 
occasionally, febrile reactions, as a rule, 
are slight. Rales are rarely heard, and 

' From the Medical Services and the Department of 
Radiology, The Mount Sinai Hospital, New York. 
Presented before the New York Roentgen Society in 
January 1944. Accepted for publication in March 
1944. 


only in extreme enlargement of tlie superior 
mediastinal and peribronchial lymph nodes 
can any dullness or modification of the 
breath sounds be obtained. There is a 
distinct tendency, in some cases, for the 
radiographic shadows to diminish and even 
disappear completely; in others, however, 
tlie shadows may persist -without percep- 
tible alterations for many years. It is not 
unlikely that a large number of instances 
of “chronic, or healed, miliary tubercu- 
losis’’ belong to this group. 

There have been reports of cases of right 
heart failure induced by diffuse pulmonary 
sarcoidosis (1, S). Furthermore, the heart 
is not infrequently involved, and invasion 
of the myocardium or pericardium by 
sarcoid has been found in a total of 28 re- 
corded autopsies. Recognition of these 
lesions during life is often impossible, due 
to the scattered distribution of the in- 
filtrations. There are, however, numerous 
instances of cardiac enlargement which, 
in the absence of murmurs or hypertension, 
may represent myocardial sarcoidosis. 
Conduction defects, arrhythmias, and vari- 
able degrees of myocardial failure have 
been described. In two of the cases in the 
present group distinct cardiac enlargement 
appeared while the patients were under ob- 
sen'ation for systemic sarcoidosis. 

Pulmonary lesions in sarcoidosis occur 
with great frequency. They were found 
in 29 of 31 cases carefully studied by Long- 
cope (7), and this proportion has been 
maintained in other published series. 

In a follow-up of 37 cases studied over a 
space of several years, King (4) found that 
the radiographic pulmonary lesions cleared 
completely, or almost completely, in 60 
per cent of the cases in from seven weeks 
to three years, -with an average of twenty- 
two months. Folio-wing the disappearance 
of pulmonary lesions, recurrences in the 
lung have been rare. The appearance of 
new lesions in the lungs, however, as hilar 
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Fig. 1. Case 2. This patient had a uveoparotid syndrome (Heerfordt). Large hilar and paratracheal nodes 
were demonstrated in 1937. The nodes slowly receded until in 1943 there was only slight residual lymphade- 
nopathy. 


adenopathy is receding, is common. Fi- 
brosis demonstrated roentgenologically in 
the mediastinal l)miph nodes and lungs is 
not common. On the other hand, Klemp- 
erer (quoted by Bernstein and Oppen- 
heimer, 1) pointed out that hyalinization 
and fibrosis are found at necropsy. 

The series upon which the present paper 
is based consists of 12 cases. Due to the 
close resemblance of the roentgen appear- 
ance in this disease to other conditions, 
chiefly tuberculosis, and the absence of 
conclusive radiologic features, we have not 
included for description any cases that 
were not confirmed by histologic evidence. 
The course of the thoracic manifestations 
as observed roentgenologically is not pa- 
thognomonic. Tendency to spontaneous 
healing cannot be deemed a diagnostic 
feature, inasmuch as it is observed in miliary 
tuberculosis, erythema nodosum, rheu- 
matic pneumonitis, and eosinophilic in- 
filtrations in the lungs, all of which may 
present a roentgen picture indistinguish- 
able from that of sarcoid. On the other 
hand, pulmonary infiltrations which persist 
without change are not necessarily char- 
acteristic, since they may occur in diffuse 
but stable tuberculosis. 

Since the pathologic process tends to 


change constantly and organ involvement 
is largely fortuitous, the roentgen features 
are grouped only for convenience in de- 
scription and not to suggest that there are 
corresponding static phases of the disease. 

The first grotip includes cases with bi- 
lateral, frequently symmetrical, enlarge- 
ment of the hilar and bronchial lymph 
nodes without evident pulmonary in- 
filtration. 

Case 2; A. S., a Sl-year-old woman, presented 
a uveoparotid syndrome (Heerfordt, 2) and gener- 
alized lymphadenopathy. Biopsies of lymph nodes, 
iris, and tonsils all revealed sarcoidosis. Roentgen 
examination of the chest in September 1937 showed 
huge nodes in both hilar and paratracheal areas 
(Fig. lA). By November 1937 the nodes were 
definitely smaller and continued receding during 
the next year. By Jime 1943 there was slight resid- 
ual enlargement of the nodes; pulmonary markings 
were slightly exaggerated, particularly in the right 
upper lobe, but there was no definite infiltration 
(Fig. IB). 

A second group, probably the largest, in- 
cludes those cases with mediastinal adenop- 
athy and variable degrees of infiltration 
into the pulmonary parench 5 ma. The in- 
filtration ordinarily is strand-hke and ex- 
tends out more or less symmetrically from 
the hila. In other instances dense streaks 
are less apparent, but the infiltration is 



Fig. 3. Case 6. Generalized sarcoidosis with hilar adenopathy since 193G in a colored female. By 1939, the 
nodes were smaller, but pulmonary infiltration was more extensive. In 1941, pulmonary infiltrations are seen to 
have disappeared but the right hilar and paratracheal nodes were greatly enlarged. In addition, there was a 
marked increase in the size of the cardiac shadow. 


interlaced, resulting in a reticulated ap- 
pearance. Either variety may progress 
into or be associated with confluent patchy 
infiltrations in the lungs. 

Case 4; M. B., a man of 27, was completely 
asymptomatic but Army induction resulted in the 
discovery' of enlargement of the lymph nodes at 
the root of each lung. There was generalized aden- 
opathy, and biopsy of a supraclavicular lymph node 
showed sarcoidosis. The skin reaction to tuberculin 


w'as negative. Chest roentgenograms in December 
1941 revealed large hilar nodes and slight pulmonary 
infiltration, especially in the lower lobes (Fig. 2A). 
The nodes slowly decreased in size but the pul- 
monarj' disease became more extensive. In Jan- 
uary 1943 (Fig. 2B) the nodes were nearly normal 
in size but extensive reticulated pulmonary den- 
sities were present. The patient was examined last 
in August 1943, when the nodes were normal in size 
and there was perhaps slight recession in the pul- 
monary infiltrations. 
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Fig. 4. Case 7. Diffuse sarcoidosis in a female, showing faint reticulated densities in the lungs in 1937, a miliary 
infiltration in 1938, and more confluent densities distributed irregularly in 1942. There was increase in the size 
of the cardiac shadow. 


Case 6: G. P., a 45-}’ear-old Negress, had gen- 
eralized sarcoidosis including extensive lesions of the 
skin, lymph nodes, and bones. The skin reaction 
to tuberculin was negative. A positive blood 
Wassermaim reaction was present despite intensive 
antisj’philitic treatment in previous years. A chest 
roentgenogram in April 1936 revealed enlarged hilar 
and paratracheal nodes. In iNIay 1939 the nodes 
were less distinct and somewhat smaller, but there 
were diffuse strand-like infiltrations extending out 
from both hila (Fig. 3A). By June 1940 the pul- 
monary infiltrations had disappeared, but the hilar 
nodes were again larger. The cardiac shadow was 
increased. In March 1941 (Fig. 3B) the right hilar 
nodes were very large. Enlargement of the heart 
was still present. 

Case 6 illustrates a recession followed by 
a considerable increase in the size of the 
hilar nodes. TiJhile the nodes became 
smaller, pulmonaiy’’ infiltrations appeared, 
disappearing again as the nodes enlarged. 

A third form of roentgen finding is repre- 
sented by miliary lesions, easilj^ simulating 
and often roentgenologically indistinguish- 
able from chronic miliary tuberculosis. 
Mediastinal adenopathy may be present 
or absent, or may disappear under observa- 
tion. 

Case 7: E. H., a white female of 2S years, was 
found to suffer from diffuse sarcoidosis and diabetic 
glomerulonephritis (Kimmelstiel). Inguinal node 
biops}^ confirmed the diagnosis of sarcoidosis. The 
skin reaction to tuberculin was positive. X-ray 
examination of the chest in August 1937 revealed 
slight enlargement of the hilar nodes and diffuse 
reticulated densities in both lungs (Fig. 4A). In 
September 193S the pulmonary' infiltrations were 
rnaiary in tj-pe, while the nodes were unchanged in 
size (Fig. 4B). By December 1942 (Fig. 4C) the 


miliary' appearance was less distinct. There were 
indefinite confluent homogeneous shadow's in the 
right upper, right lower, and left low'er lobes. 
There was a small pleural effusion on the right side. 
The cardiac shadow' was now enlarged. A calcified 
node was seen in the right hilum for the first time. 
The patient was examined again in March 1943, but 
no significant change w'as found. 

The salient features in this case are the 
varying quality of infiltration, the presence 
of pleuritis, cardiac enlargement, and the 
probable association with tuberculosis as 
indicated by calcification of a hilar node. 

A fourth type of the disease shows a dis- 
crete nodular infiltration with or without 
hilar adenopathy. 

Case 8: L. R. was a 17-year-old Puerto Rican 
male, complaining of moderate cough and weight 
loss with slight fever. There was no palpable aden- 
opathy at the initial examination but at a later date 
biopsy of a supraclaricular node disclosed sarcoi- 
dosis. The skin reaction to tuberculin was negative. 
Roentgen examination of the chest in January' 1943 
revealed large hilar nodes, especially on the right 
side, with very' slight if any infiltration of the lungs 
(Fig. 5A). In June 1943 the nodes w'ere unchanged 
but the lung infiltrations were more extensive. By 
September 1943, the nodes had begun to recede 
but the pulmonary infiltrations had become larger. 
In January' 1944 (Fig. 5B) the nodes were distinctly 
smaller, while the pulmonary infiltrations were 
extensive, consisting of nodules of varying size with 
irregular confluence. 

Case 9: J. J., a 36-year-old Negro, had diffuse 
skin lesions which on biopsy proved to be sarcoi- 
dosis. He complained of fever, anorexia, cough, and 
weight loss for three months. The Mantoinx test 
was positive. The patient exhibited no elevation 
in temperature while under observation in the 
hospital. Sputum examinations revealed no tubercle 



Fig. G. Case 9. Skin sarcoidosis in a male was associated with subniiliary infiltrations in the lungs. These were 
reversible and had cleared to a considerable degree si.v months later. 


bacilli. X-ray examination of the chest in October 
1930 showed diffuse submiliarj' infiltrations through- 
out both lungs, particularly in the right upper lobe 
(Fig. 6A). By May 1931 the lungs had cleared 
considerably (Fig. GB). 

A fifth type of roentgen appearance is 
that of diffuse and confluent infiltrations 


which may represent a transition from 
other forms of sarcoidosis and may easily 
simulate if not actually develop into tuber- 
culosis. Bronchiectasis and other chronic 
pulmonary conditions are not easily ex- 
cluded except postmortem. 
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Fig. 7. Cases 10 and 11. Extensive confluent and submiliary infiltrations in diffuse sarcoidosis. In these 
cases, it is impossible from the roentgen appearance to determine whether other disease, such as tuberculosis or 
bronchiectasis, is present. 


Case 10: E. Z., a white male of 19 years, had 
been treated for so-called Hodgkin’s disease and mil- 
iary tuberculosis at the age of 14. Marked hepato- 
splenomegaly and focal glomerulonephritis were 
present. Biopsy of a skin lesion revealed sarcoi- 
dosis. Calcific shadows in the right kidney were 
observed roentgenologically. X-ray study of the 
chest in June 1929 revealed diffuse infiltrations 
extending out from both hila which, at the periph- 
erj^, had a miliar^' appearance. In October 1931 
the infiltrations were more extensive and more con- 
fluent. They reached out from the hila in thick, 
dense strands. Some suggestion of fibrosis was 
present and in the right upper lobe there was an 
emphj'sematous, or possibly tuberculous, cavity 
(Fig. 7A). 

Case 11: E. B., a Negress of 26 years, com- 
plained of fever, cough, weakness, weight loss, and 
expectoration for five years. Skin lesions were 
present with persistent adenopathy. A diagnosis 
of tuberculosis had been made in Baltimore, al- 
though skin biopsies failed to show necrosis or 
caseation. On admission to the Mt. Sinai Hospital 
there were diffuse adenopathy, marked hepato- 
splenomegaly, a positive skin reaction to tuberculin, 
inversion of the globulin-albumin ratio in the blood 
serum, and an absence of tubercle bacilli in the 
sputum. Biopsy of axillarj' nodes revealed typical 
sarcoidosis. A chest roentgenogram in October 
1943 disclosed confluent infiltrations in both lower 
lobes and in the lower part of the right upper lobe, 
with questionable areas of rarefaction and, at the left 
base, what appeared to be a small cavity (Fig. 7B). 


COMMENT 

Twelve cases of proved sarcoidosis have 
provided the basis for review of the more 
frequent thoracic manifestations of the 
disease which are demonstrable roentgeno- 
,logically. Eight examples were selected 
for illustration. Chronicity and variable 
degrees of progression of lesions with a 
tendency to complete healing are stressed 
as prominent featm-es. Hilar adenopathy 
and pulmonary infiltration of strand-like, 
reticulated, miliary, nodular, and confluent 
types are found. The recession of hilar 
adenopathy with extension of parenchy- 
matous infiltrations and, per contra, en- 
largement of the hilar nodes with clearing 
of pulmonary infiltrations have been dem- 
onstrated. Although we have somewhat 
arbitrarily classified the roentgen features 
into five groups, following Leitner (6), 
these divisions are used only for descrip- 
tion, as the disease changes constantly, and 
transition from one form to another is the 
rule. 

Involvement of the heart, pericardium, 
or both is suggested by the changes m 
the size and shape of the cardiac shadow. 
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The resemblance rocntgeiiologically be- 
tween pulinonar}’^ sarcoidosis and other 
conditions, particularly tuberculosis, may 
be so close tliat a diagnosis from the chest 
roentgenogram alone is not justified. Bi- 
opsy, when possible, is the only satisfactorj’- 
basis for diagnosis. 

The discussion has been limited to the 
roentgen features of tlie disease. Consider- 
ation of the controversial subjects of 
etiolog}'^ and relationship to tuberculosis 
has not been included. 

Mount Sinai Hospital 
New York. N. Y. 
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Roentgen Therapy of Mammary Carcinoma: 

Survival Study Based on 731 Cases* 
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AS EARLY AS 1500 B.c. carcinoma of the 
jt\ breast was treated by excision and 
by a variety of escharotics, including the 
Egyptian arsenical pastes. Hippocrates 
binned out carcinoma by cautery and, 
though the diagnosis was probably un- 
certain, this would seem to be the earliest 
record of destruction by heat. 

Incidence: According to Hoffman (22) 
the number of women dying from cancer 
in Massachusetts from 1920 to 1929 was 
146.6 per 100,000 population. In 1935, 
according to the U. S. Census, cancer of 
the breast caused 13,226 deaths, which 
was 9.29 per cent of the total cancer 
mortality of that year. Assuming that 
the patient with carcinoma of the breast 
lives about four to five years from the 
time when the cancer began to the time 
of death, Behan (9) estimates, on this 
basis, that about five times 13,000, or 
65,000, women (in the United States) 
are sufferers from mammary cancer. 
Spackman and Hynes (45) state that it has 
been estimated that 2 per cent of women 
die from carcinoma of the breast. 

Age (16): According to most ivriters, 
about 75 per cent of breast cancers are 
in women over forty, although no age 
beyond adolescence seems to be immune. 
Brewer reported a fibroadenoma ivith 
carcinomatous areas in a Negress of six- 
teen years. In elderly patients the course 
is usually slow, and fibrosis and cicatriza- 
tion are prominent. Acute carcinosis is 
usually found in women under thirty- 
five, with wen developed breasts. 

^ From the Department of Radiology and Physical 
Therapy of the University of Minnesota and the 
University Hospitals, Minneapolis, Minn. Read by 
title at the Twenty-Ninth Annual Meeting of the 
Radiological Society of North America, Chicago, 111., 
Dee. 1-2. 1943. 


Sex: Carcinoma of the male breast is of 
relatively infrequent occurrence. The in- 
cidence as given by most tvriters is from 
0.3 to 0.5 per cent of all cancers of the 
breast. Sachs (40) reported on 205 cases 
of mammary carcinoma in the male 
collected from various sources; 178 of 
the cases were proved pathologically. On 
the basis of this series and others recorded 
in the literature, he gives the ratio of male 
breast cancer to female breast cancer as 
from 0.08 to 3.0 per cent, with a mean aver- 
age of 1.16 per cent. In the series from 
the University of Minnesota Hospitals to 
be analyzed here, there were 3 males, 0.41 
per cent of the total number of patients. 

Heredity: Carcinoma of various organs 
has been reported as having a familial 
incidence in from 5 to 24 per cent of cases. 
Maude Slye (43) found that in mice 
selective breeding may ultimately produce 
strains in which different organs or sys- 
tems will acquire a definite predisposition 
to certain types of malignant growth. 
Schreiner and Stenstrom (42) discovered 
a familial history of cancer in 133 (24 per 
cent) of 563 cases of breast carcinoma. 

Lactation and Pregnancy: Earlier in- 
vestigators (9) believed that carcinoma of 
the breast was more frequent in women 
who had not borne children. Ewing (16) 
beheved that pregnancy was without defi- 
nite influence. In experimental studies, 
however, it has been found that in certain 
strains of mice the spontaneous incidence 
of mammary gland tumors in breeding 
females a year old or over is between 80 
and 90 per cent, whereas in virgin females 
of the same age and strain it is only 50 per 
cent (29). 

Location: As to the exact site of marn- 
mary cancer, a slight predominance in 
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Uie upper axillary segment of the left 
breast seems to have been established by 
statistical studies (10). 

Trauma: Injury may accelerate tlie 
growtli of a breast cancer, and traumatism 
has been asserted or suspected as a causa- 
tive or predisposing factor in from o to 
13 per cent of patients. 

Eslrogeus: The role of estrogens in the 
etiology of mammary carcinoma is the 
subject of an editorial by Leuculia, who 
believes tliat the estrogenic tlieory is not 
witliout reasonable foundation. Injected 
estrogenic substances (4) will cause tlie 
grouiJi of male mammary rudiments to 
such an extent tliat fatal mammary cancer 
may develop, and various clinical reports 
indicate tliat pregnancy increases tlie rate 
of growtli of a pre-existing breast car- 
cinoma. Pohle and Benson (37) expressed 
tlie opinion tliat “roentgen sterilization of 
all women, regardless of age, ivho have 
metastatic carcinoma from a primary car- 
cinoma of the breast, and of all women of 
forty years or older operated on for 
breast cancer, should be recommended as 
a prophylactic measure.’' Taylor (46) 
observed tliat “carcinoma of the breast 
tended to metastasize earlier in young 
women than in older women, and that it 
tended to be of a higher grade of malig- 
nancy. Postoperative recurrence seemed 
to take place more promptl)'- in younger 
women.’’ In 20 of 50 patients in whom 
an artificial menopause was induced, 20 
were said to show some possible or probable 
benefit, while striking improvement was 
observed in several instances. In con- 
clusion, T aylor states : “We are confronted 
with a small subgroup of young women 
suffering from carcinoma of the breast in 
whom artificial menopause has shown strik- 
ing benefit. It is suggested that the pres- 
ence of the ovarian hormone in these 
cases is almost an essential condition for 
the growth of the carcinoma.’’ Archer 
and Cooper (7) recorded a case in a mar- 
ried woman of thirty in which “a highly 
malignant and rapidly spreading carcinoma 
of the breast was observed not only to be 
held in check but to regress to an amazing 


degree’’ following induction of an artificial 
menopause. Thus, both experimental evi- 
dence and clinical observations tend to 
substantiate the theory that estrogenic 
substances accelerate tlie growtli of mam- 
mary carcinomas and contribute to the 
production of early metastases. 

CLASSIFICATION OF CARCINOMAS OF THE 
BREAST 

Several classifications of neoplasms of 
the breast have been presented by A^arious 
investigators. For this reason it is diffi- 
cult to compare the reported results of 
tlierapy. It is important that, in compari- 
son of statistical reports from different 
clinics and institutions, a universal cri- 
terion be adopted for the classification of 
cases. Schenck’s modification of Stein- 
tlial’s clinical grouping appears to be simple 
and adequate. Stage I includes those 
cases where the tumor is freely movable 
and is strictly confined to the affected 
breast; vStage II, cases with firm lymph 
nodes palpable in tlie axilla and a primary 
breast tumor usually exceeding 3 cm. in 
diameter, partially fixed to the skin and 
underlying tissues; Stage III, the edema- 
tous and inflammatory carcinomas, with 
a large mass involving a considerable por- 
tion of the mammary gland fixed to the 
skin and underlying structures, and ad- 
herent nodes in the axilla and the supra- 
clavicular fossa or distant metastases; 
Stage IV, all recurrent carcinomas of tlie 
breast. 

The classification of patients and the 
determination of operability are not easy. 
Kilgore (24) stated that "palpation of the 
axilla is notoriously inaccurate in identify- 
ing metastases. In fact, about 30 per 
cent of supposedly cancerous lymph nodes 
felt before operation are found to be inno- 
cent, while 40 per cent of patients con- 
sidered free from axillary involvement 
prove on clinical examination to have 
metastases.’’ He adds, however, tliat he 
has not seen a hard node more than 2 cm. 
in apparent diameter prove innocent, nor 
has he seen such a node unassociated with 
involvement of others. Lenz (25) found 
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that “even large axillary masses did not 
always contain cancer, as exemplified by 2 
out of 13 patients with axillary masses 3 
cm. in diameter and larger.” We be- 
lieve, however, that experienced examiners 
usually make few mistakes in classifying 
patients in the proper chnical groups. 

An important item to include in a statis- 
tical analysis is the age incidence in the 
series under consideration. Though a def- 
inite variation of incidence in age groups 
has been observed, the age distribution is 
entirely omitted from some reports. This 
may lead to an erroneous impression of the 
results of roentgen therapy, since irradia- 
tion is of limited value in highly malig- 
nant breast cancers in younger women. 

Another point which appears pertinent 
in a survival study is the actual cause of 
death. Most statistics are concerned with 
the length of life following surgery, irradia- 
tion, or both, without regard to whether the 
patient died free of carcinoma. It is difiS- 
cult, of course, to obtain all pertinent in- 
formation after a patient’s death, and it is 
usually assumed that factors other than 
the breast cancer will, on an average, con- 
tribute to the same extent to the mortality 
in different series. This may not be true, 
particularly if the series are small. The 
majority of patients with carcinoma of 
the breast are in an age group in which 
hypertension, diabetes, cardiovascular, 
blood, renal, and other diseases are also 
common. We decided to avoid compli- 
cation of the statistics by omitting con- 
sideration of the cause of death, as the 
number of patients in our series is relatively 
large. 

METHODS OF TREATMENT 

Thirty years ago carcinoma of the 
breast was treated almost exclusively by 
surgery. Today radical operation con- 
tinues to be the method of choice gener- 
ally, but evidence indicating the value of 
irradiation therapy has accumulated 
rapidly so that it is now commonly em- 
ployed as a supplementary procedure. 
The use of roentgen rays in the treatment 
of carcinoma of the breast may be said to 


have begun in 1914, with the advent of the 
Coolidge tube, although as early as 1896 
Emil Grubbe of Chicago treated a cancer 
of the breast with x-rays. 

Technics and methods of treatment have 
changed and vary in many clinics today. 
To estimate the results of therapy on a 
statistical basis, therefore, is difficult (35, 
49) and such conclusions are open to 
criticism. Pohle and Benson (37), Soi- 
land (44), O’Brien (32), Spackman and 
Hynes (45), Pfahler (34), Schenck (41), 
Graham (IS), Evans and Leucutia (15), 
Portmann (39), Bransfield and Castigli- 
ano (11), and numerous other authors have 
published survival statistics indicating 
that in mammary carcinoma of Stage II 
postoperative irradiation may increase the 
percentage of survivals from 10 to 25 per 
cent over surgery alone. Others (1, 8, 20, 
21) have been pessimistic as to the value of 
irradiation in carcinoma of the breast, 
and have published statistics supporting 
their contentions. Adair (1) stated in 
1943 that the improvement in survival 
“cannot be entirely attributed to the addi- 
tion of irradiation.” This same writer, 
however, in discussing (2) the paper by 
Spackman and Hynes on “Surgery and 
Irradiation in the Treatment of Cancer 
of the Breast,” in 1938, reported that, in 
200 patients with breast carcinoma who 
were subjected to preoperative irradiation, 
the surgical specimens as examined by 
Doctors Ewing and Stewart showed a total 
destruction of the primary tumor in 33 per- 
cent and of the deposits in the axiUa in 22 
per cent. 

Beach (8) reported on 5 patients pre- 
operatively irradiated for carcinoma of the 
breast and stated that “careful histological 
study revealed persistence of the car- 
cinoma in all of the cases,” though a rela- 
tively high dosage had been administered 
and an adequate interval had elapsed for 
the full benefits of the irradiation to have 
taken place. 

Harrin^on (20), reporting on surgical 
survival in carcinoma of the breast, stated 
in 1933 that “post-operative roentgen 
therapy is not a definite auxiliary to 
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surgical treatment. In selected cases in 
wliicli tlie grade of malignancy is high it 
may be of value, but it is of no benefit if 
tlie grade of malignancy is low.” In a 
later publication (21) he wrote: ‘‘The 
surgical results may be influenced b}!- the 
use of roentgen rays and the effectiveness 
of the roentgenological treatment dejiends, 
to some e.xtent, on the degree of malig- 
nancy.” He concludes, however, that 
‘‘roentgen tlierapy is of no definite aid in 
radical surgical treatment of carcinoma of 
tlie breast and the figures indicate that 
it may be detrimental to tlie results of 
surgical treatment in some cases.” This 
conclusion is based upon a group of patients 
who presented no axillary nodal metastases 
at tlie time of operation, and who lived on 
an average of one year longer tlian a simi- 
lar group of patients who were treated 
by surgery and irradiation. Harrington 
does not state by what metliod the pa- 
tients were chosen for surgery and irradia- 
tion. It seems unjustifiable to subject 
Stage I patients with no axillary metas- 
tases to irradiation following radical mas- 
tectomy, as his own report (20) states 
that “71.2 per cent survived five years fol- 
lowing operation, 52.9 per cent were living 
ten years, and 40.7 per cent fifteen years 
after operation.” Harrington did not state 
how long after surgery irradiation therapy 
was given. 

Pendergrass and Hodes (33), on the 
basis of their experiences with preoperative 
irradiation, “hesitate to recommend it 
routinely. The average duration of life 
in the group of patients who received pre- 
and postoperative irradiation was less 
than any other operated group.” Soiland 
(44), on the other hand, reported a great 
deal of benefit frompreoperativeirradiation. 

Adair has summarized the results ob- 
tained at Memorial Hospital, New York, 
with an intense series of x-ray therapy 
followed by radical mastectomy after a 
period of about three months. He found 
that this method gave poorer results than 
immediate radical mastectomy. This in- 
dicates that surgery should be performed 
promptly after irradiation. Our method 


calls for fourteen days of preoperative 
treatment followed by radical mastectomy 
after an interval of fourteen days. 

The experience in the Cancer Institute 
of the University of Minnesota Hospitals 
witli preoperative roentgen tlierapy is con- 
fined primarily to inoperable carcinoma of 
the breast. For this reason tlie number 
of patients treated in this manner was 
small, as only a few cases became operable 
after irradiation. Metastases were usu- 
ally extensive, and botli irradiation and 
surgery were utilized as palliative measures. 

We agree with Portmaim (38), who 
states in his discussion of Adair’s (1) paper 
tliat irradiation “prolongs life and eco- 
nomic usefulness. ’ ’ Experimental data and 
unifonn statistical sur\dval reports, with 
all forms of treatment, are the only satis- 
factory criterion by which we can arrive 
at that method which will be of tlie greatest 
benefit. 

Combined operation and irradiation, is 
the metliod of treatment advocated by 
the majority of radiologists. It postulates 
thorough radical mastectomy followed by 
irradiation adequate to destroy all cancer 
cells in the bed of tlie tumor and surround- 
ing tissues. 

Radical operations (27) have become 
well standardized by skilled and experi- 
enced surgeons. Tlie mammary gland, 
fascia, muscles, and axillary contents are 
removed en masse. Unfortunately, how- 
ever, cancer of tlie breast is not confined 
within these limits, as is evidenced by the 
fact that the general average of surgical 
curability in Stage II carcinoma, on the 
basis of the five-year survival rate, is 
approximately only 30 per cent. This 
means that in 70 per cent of the cases the 
disease had extended beyond the possi- 
bility of surgical removal by the time opera- 
tion was performed. 

Preoperative irradiation is being used 
and advocated by several well known 
clinics on the basis that the most highly 
malignant cells will be destroyed or at- 
tenuated in their growth and spread. The 
objections to this procedure are: (1) the 
necessity of a biopsy, in most instances. 
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for a definite diagnosis, thus opening a 
possible channel for spread due to surgical 
manipulation; (2) the postponement of 
surgery, which gives the cells some addi- 
tional time to become disseminated. 

Some surgeons question the advisability 
of radical mastectomy and irradiation on 
the basis of morbidity. At some time or 
another we have all seen swollen, useless 
arms as a result of interference with the 
lymph and blood flow. This complication 
is due to scarification in the axiUa follow- 
ing surger 5 ^ often with postoperative 
infection. Whether radiation makes this 
condition worse is debatable. The num- 
ber of patients, however, who suffer from 
this complication is comparatively small, 
although no definite statistical reports 
have been published to show its frequency. 
It ma)’" also be caused by metastasis and it 
is difficult to decide which factor is most 
important. 

Fibrosis of the lungs is another compli- 
cation following irradiation of the breast 
area, but it occurs in only a small per- 
centage of the treated cases and seldom 
leads to severe disability. 

Roentgen-ray sterihzation for carci- 
noma of the breast has been advocated by 
many radiologists and appears to be of 
value in women who have not reached 
the climacterium. It is, however, often 
difficult to determine whether such a 
procedure will be beneficial in a given case. 

Because of the frequency of recurrence 
in all forms of mahgnant growth, regard- 
less of response to surgerj'^, irradiation, 
or their combination, it is recommended 
that ever}'’ patient -with carcinoma of the 
breast be under observation for many 
years and be carefully examined at stated 
intervals after treatment (6). 

Under the heading, “Theoretical and 
Biological Considerations for Postopera- 
tive Irradiation,” Pfahler (34) -writes: 
“Local postoperative treatment is in- 
tended (1) to destroy any malignant cells 
that may have been transplanted during 
operation; (2) to destroy any micro- 
scopical remnant of cancerous tissue 
which the surgeon may have missed, and 


(3) to render the normal tissue more re- 
sistant to cancerous growth. Definite 
evidence of implantation is furnished by 
the observance of stitch hole recurrences. 
Other more frequent implantations prob- 
ably occur under the skin flap.” 

For the best effect, the postoperative 
treatment should be started as soon as the 
patient’s general condition and circum- 
stances will permit, usually ten days to 
two weeks after operation, even though 
the wound is not entirely healed. Post- 
operative irradiation, if mild, does not 
interfere \vith healing, but the healing 
period may be prolonged if the doses are 
too large. We believe that early post- 
operative irradiation lessens the oppor- 
tunity for carcinomatous remnants to 
become active lesions. 

ANALYSIS OF BREAST CARCINOMA CASES 
FROM THE CANCER INSTITUTE, UNIVER- 
SITY OF MINNESOTA HOSPITALS 

We have analyzed the records of all the 
patients — a total of 731 — ^ivho received ir- 
radiation therapy for carcinoma of the 
breast at the University of Minnesota 
Hospitals during the thirteen years, 1926 
to 1938, taking the date of the first deep- 
roentgen-ray treatment as the beginning 
of the survival period. In most of the 
patients a radical mastectomy was per- 
formed; in a few, simple surgical removal 
of the breast preceded roentgen irradiation. 

Cases treated in the last two years of 
the period covered by the report obviously 
would not qualify W five-year survWal 
statistics. The entire group was included, 
however, in order that the report might 
be as complete as possible from the stand- 
point of S3mptoms and other pertinent 
factors. 

We have been able to follow up to 1939 
all except 18 patients (2.4 per cent) of the 
731 treated. Some of the 18 who could 
not be traced at that time had been fol- 
lowed as long as six years. Untraced 
patients were considered in our statistical 
studies as dying from carcinoma of the 
breast follo^ving the last recorded informa- 
tion. 
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In some instances in tins scries the evi- 
dence on tile records is insnflicient for a 
definite patliological classification based 
on tiie grade system, as a considerable 
number of patients were referred for roent- 
gen tlierap)' by surgeons outside of 
the University Hospitals staff, and it was 
frequently impossible to ascertain tlie 
exact type and stage of the carcinoma. 
The patients Avho were operated upon at 
tlie University Hospitals were classified on 
tlie basis of tlic patliological examination 
of tlie axillary content, and vStagc I cases 
did not, as a rule, receive radiation. It 
should be noted tliat these patients were 
operated upon by a great number of sur- 
geons, among whom Avere many having 
limited experience. Becau.se of uncertainty 
concerning {Stages I and II, tlie patients 
have been simply grouped into tliree 
classes, as follows: 

(1) Those referred for postoperative 
therapy, in ivlioin tlie axillary nodes were 
supposedly involved at the time of opera- 
tion and a radical mastectomy preceded 
irradiation by a reasonably short period. 
No recurrences or raetastases were ex'i- 
dent in tliis group at tlie beginning of 
irradiation. Since a few of tliese patients 
probably had no axillary lymph node 
involvement, tliis group includes Stages 
I and II (certainly not over 10 per cent in 
Stage I). 

(2) Those patients witli recurrences or 
metastases following either a simple pallia- 
tive mastectomy or a radical mastectomy. 
In some of these patients, distant inetas- 
tases were present but were not evident 
prior to operation. 

(3) Inoperable cases, in which massive 
breast involvement existed, distant metas- 
tases were found on first examination, or 
the age or physical condition of the patient 
constituted a poor operative risk. 

Sex and Age: Our series of cases of 
breast carcinoma included 72S females 
and 3 males. The patients were divided 
into age groups in one-half decades, so as to 
show the increase in incidence after the 
age of thirty-five years (Table I). Eighty- 
seven per cent were between the ages of 


Taiile I: Age Incidence by Half Decades for 699 
Patients 


Age 

Case.s 

Per Cent 

20-24 

5 

0.7 

25-29 

9 

1.0 

30-34 

28 

4.0 

35-39 

02 

9.0 

40-14 

92 

13.0 

45-19 

109 

15.0 

50-54 

111 

17.0 

55-59 

90 

13.0 

60-04 

09 

10.0 

05-09 

72 

10.0 

70-74 

28 

4.0 

75-79 

13 

2.0 

80-84 

10 

1.0 

85-89 

0 

0.0 

90-94 

1 

0.1 


thirt 3 '^-fivc and seventy, and So per cent 
were over fort 3 ^ The )’^oungest patient 
Avas tAA'enty-tAvo years of age, and the oldest 
ninety-one. 

These figures indicate a definite increase 
of patients in tlie higher age group (85 
per cent) OA'^er tlie figures giA’-en by most 
otlier authors, Avho report 75 per cent of 
tlieir patients above tlie age of forty years. 
Lcaaos and RienhofF (28) found 81 per cent 
in a series of 950 patients to be over forty 
years of age and Nathanson (30), revieAAung 
a series of 2,1G5 cases, reports a peak in- 
cidence betAveen forty-six and forty-eight 
years. 

Symptoms and Duration: Of the 731 
patients treated, 686 gax'^e histories of 
symptoms such as pain, a mass, ulcera- 
tion of the breast, discharge from the 
nipple, etc., with a fairly accurate date of 
onset. In the other patients, the onset 
of symptoms was very indefinite or was 
not recorded at all in the history. 


Table II ; Duration of Symptoms 


Duration 

Cases 

Per Cent 

1 month or less 

100 

15 

2-4 months 

148 

21 

5-7 months 

95 

14 

8-12 months 

114 

17 

Over 1 year 

229 

33 


One hundred patients (15 per cent) had 
symptoms for one month or less; 357 
patients (52 per cent) for one month to one 
year, and the remaining 229 patients (33 
per cent) for over a year (Table II). 
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Recent Comparative Statistics op Results as Collected from Special Clinics (Pfahler) 


Surgery Alone, Percentage Living 5 Years 

Surgery and Postoperative Irradiation, Percentage Living 
5 Years 


No, of 


All Operated 


No. of 


All Operated 

Author 

Cases 

Stage II 

Cases 

Author 

Cases 

Stage II 

Cases 

Harrington 

1911 

25.0 

33.1 

Westermark 

70 

38.0 

37.0 

Gould 

161 

22.0 

33.1 

Evans and Leucutia 

175 

46.3 

46.1 

Abell 

217 

26.0 

46.0 

Wintz 

97 

51.5 


Redman 

106 

41.0 

44.0 

Lee 

217 

53.0 

41.0 

Jessop 

216 

30.5 

48.0 

Weisswang ; 

171 

27.1 

53.7 

Klingenstein 

. . 

17.0 

23.0 

Billich 

164 

. , 

39.6 

Lewis and Rienhoff 

420 


18.0 

Gabel and Magens 


33.3 

47.7 

Gask 



36.0 

Holfelder 

118 







Webster 

358 


42.0 





Nicolson and Berman 

74 


36.8 





Hummel 

115 


68.7 





Pfahler and Vastine 

269 

52.0 

52,4 





(Gratzek and Stenstrom 

254 



Average percentage 


27.9 

35.0 

Average percentage 


39.6 

46.8 

f47.4] 


The shortest admitted duration of symp- 
toms was two weeks before roentgen irra- 
diation, and three days before operation. 
The longest duration of symptoms was 
forty-two years, a breast tumor having 
been first noticed in the year 1890. Fol- 
lowing trauma, the mass underwent malig- 
nant change with generalized metastasis 
at the time of death. 

Classification of Patients: In Table III 
the patients are classified into the groups 


Table III: Classification of Patients in Groups, 
WITH Number of Patients Referred For Treat- 
ment BY Years 


Year 

Post- 

operative 

Prophy- 

lactic 

Irradi- 

ation 

Metastatic 

and 

Recurrent 

Cases 

Inoper- 

able 

Cases 

Total 

1 

3 

12 

2 

17 

2 

13 

19 

2 

34 

3 

9 

12 

2 

23 

4 

22 

17 

1 

40 

5 

18 

29 

4 

51 

6 

27 

31 

9 

67 

7 

36 

25 

13 

74 

8 

42 

39 

9 

90 

9 

36 

29 

11 

76 

10 

33 

20 

17 

70 

11 

16 

18 

12 

45 

12 

32 

13 

17 

62 

13 

38 

28 

16 

82 

Total 324 (44%) 292 (40%) 115 (16%) 731 


previously described. There were 324 
patients (44 per cent) referred for post- 
operative prophylactic deep roentgen ther- 
apy; 292 patients (40 per cent) were 


treated for recurrent and metastatic dis- 
ease; 115 patients (16 per cent) were 
inoperable. 

Postoperative Prophylactic Irradiation: 
Table IV presents the results in 324 pa- 
tients (44 per cent) treated prophylacti- 
cally accompanying operation : 129 patients 
out of 254 (51 per cent) survived five years 
or more and 37 out of 128 (29 per cent) 
survived ten years or more. It is also of 
interest that 6 out of 16 patients were 
alive after fifteen years. 

The accompanying table, taken from 
Pfahler’s publication of 1938 (34) shows 
comparative percentages of five-year survi- 
val in Stage II carcinoma of the breast and in 
all operated cases with surgery alone and 
with smgery and irradiation combined. 
The figures in our series have been added 
and the average has been corrected accord- 
ingly (figures in brackets). 

In a subsequent paper, appearing after 
the publication of Pfahler’s table, Evans 
and Leucutia (15) reported a 50 per cent 
five-year survival in a series of patients 
with Stage I and II carcinoma of the breast, 
treated by surgery and roentgen therapy) 
and a 42 per cent 10-year survival. Wintz 
(48) found that 48 per cent of 124 patients 
with Stage I and II carcinomas of the 
breast survived five years. 

Rectirrent, Metastatic, and Inoperable 
Group: No radiologist pretends to claim 
a high percentage of cures in those un- 
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Table IV: Survival of Patients in Grouf with Carcinoma of the Breast Treated Propiiylactically 

HY Irradiation Following Radical Mastectomy 


(Treated at University of Minnesota Hospitals from July 1, 1926, to Dec. 31, 1937) 


Year 

No. of 

Number of Years 

Cases 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


15 

1920 

3 

2 

o 


1 

1 1 

1 

1 

1 



1 

1 

1 

m 

S 1 

1927 

13 

12 

0 


7 


7 

5 

5 



’ 0 

5 

5 

5 

5 

1928 

9 

8 

■1 


0 


5 

4 

4 



3 

3 

3 



1929 

22 

17 



0 

4 1 

2 

1 

1 



1 

0 




1930 

18 

15 


11 1 

10 

8 1 

8 

7 

7 



7 





1931 

27 

21 

HI 

15 i 

11 

11 1 

10 

9 

8 

8 

0 

i 





1932 

30 

31 

HI 

27 

25 

22 

19 

10 

16 

10 i 

14 






1933 i 

42 

39 

33 ' 

32 

28 

24 

24 

24 

21 





1 



193-1 i 

30 

35 

28 

27 

25 

21 

21 

19 

i 





i 



1935 

33 

29 ! 

20 

20 

18 

mm 

10 

13 









1936 

15 

14 

12 

11 

9 

9 











1937 

32 

28 

20 

22 

20 












1938 

38 

32 

28 

22 



1 





i 





Total 

324 

324 


mi 


254 

239 

239 

170 

128 

128 

G5 

47 

25 

16 

16 

Living 


2&1 


210 

100 

129 

113 1 

99 

03 

42 

37 

17 

9 

9 

6 

6 

Percentage living 


87 


05 

j 58 

51 

■1 

41 

37 

33 

29 







Table V: Survival of Patients in the Recurrent, Metastatic, and Inoperable Groups 


Number of Years 


icar 

Cases 

1 

2 

3 

4 

5 

0 

m 

8 

9 

10 

11 

12 

13 

14 

15 

1926 

14 

10 

0 


2 

2 

mn 


2 

n 

0 

■I 





1927 

21 

8 

5 


2 

2 



1 2 


2 


1 1 

1 

1 

1 

1928 

14 

8 

3 

1 

1 

1 

HI 

1 

1 

HI 

1 

0 





1929 

18 

8 

5 

2 

1 

1 

HI 

0 





i 




1930 

33 

17 

9 


1 

1 

mm 

1 

1 

■1 

0 






1931 

40 

19 

13 


9 

6 

4 

2 

2 

2 

2 

1 

1 




1932 

38 

10 

10 


4 

4 

3 

2 

2 

2 

2 

1 1 





1933 

48 

29 

20 

11 

8 

0 

5 

4 

3 

2 







1934 

40 

25 

14 

9 

0 

2 

2 

2 





1 




1935 

37 

22 

15 

0 1 

5 

3 

2 










19.36 

30 

15 


3 

1 

1 











1937 

30 

18 


0 

5 


1 










1938 

44 

28 

17 

8 













Total 

407 

407 

407 

407 

303 

333 

303 

260 

226 

178 


178 

67 

49 

35 

35 

Living 


223 

130 

70 

45 

29 

23 

10 

13 

9 


3 

1 

1 

1 

1 

Percentage living 


55 

32 

18 

12 

9 

7 

0 

6 

5 


2 






fortunate persons who have postoperative 
carcinomatous recurrences, metastases in 
the bones or elsewhere, or who are other- 
wise inoperable. Many extremely painful 
metastases, however, have responded so 
well to roentgen therapy that bedridden 
patients have been able to resume their 
household duties for months, with freedom 
from pain and other discomfort. Some in- 
operable patients have become operable 
following therapy, and in others recur- 
rences have subsided satisfactorily (31). 

Table V covers 407 patients (56 per cent 
of the total of 731) treated for recurrent, 
metastatic, or inoperable cancer. Of these, 
223 (55 per cent) survived one year or 
more; 76 (18 per cent) survived three 


years; 29 (9 per cent) out of 333 treated 
sinrvived five years, and 7 out of 178 (4 
per cent) ten years. One patient was 
alive fifteen years after treatment. 

Among the 9 patients who survived ten 
years or more, there may be a few in 
whom metastases were incorrectly diag- 
nosed, but in some of the group metastatic 
lesions were undoubtedly controlled for 
that peroid. The following is 'the history 
of a patient who was considered inoperable. 

Case History; An unmarried woman aged 45 
years was referred to the University Hospitals on 
Dec. 22, 1933, having been aware of three lumps 
in her right breast and one in her left breast since 
1908 (twenty-five years). She had been in the 
University Hospitals Out-Patient Clinic in 1913 
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(five years after onset) but because of the multiplic- 
ity of the nodules was advised to leave them alone, 
as the condition was considered benign. No bi- 
opsy was done. About October 1933 (twenty years 
following the first examination), the patient noticed 
a new "string of lumps" medially in her right 
breast, and on Dec. 7, she consulted a physician, 
who referred her to the University Hospitals. 

Physical examination revealed multiple masses in 
the right breast with right axillary and right supra- 
clavicular palpable nodes. One mass was present 
in the medial side of the left breast and a node 
was palpable in the left axilla. A few of the 
masses in the right breast were attached to the skin, 
and some of these were excised by diathermy on 
Dec. 23, 1933. Microscopic study revealed scir- 
rhous carcinoma. On Dec. 28, radon implants (49.3 
me.) were inserted into the right breast, right 
axilla, and right supraclavicular regions for a total 
dose of 6,720 mc.-hr. During May 1934 the patient 
received 1,000 r (measured in air) deep roentgen ther- 
apy to the right breast, right axilla, and right 
supraclavicular areas, with 200 r added in the latter 
two regions. She was followed in the Out-Patient 
Tumor Clinic up to June 1937, and on Oct. 6, 1943, 
she was working and apparently well. It is prob- 
able that she had a benign lesion in the left breast 
with an inflammatory adenopathy in the left axilla, 
as these areas have remained dormant without any 
type of therapy. 

This patient has so far survived almost ten years 
without recurrence, though no radical surgery was 
performed and roentgen irradiation and radon im- 
plantation were the main forms of therapy given. 

Subdividing the patients into those with 
recurrences and metastases and those who 
were inoperable, we find that 292 (40 per 
cent of the entire group of 731) were 
treated for recurrent and metastatic car- 
cinoma. There was a three-year sur- 


Table VI : Survival of Patients with Recurrent 
AND Metastatic Carcinoma of the Breast 


Years 

Number 

Treated 

Number 

Surviving 

Per Cent 
Survival 

1 

292 

165 

57 

2 

292 

90 

31 

3 

292 

51 

17 

4 

264 

29 

11 

5 

251 

21 

8 

6 

233 

16 

7 

7 

213 

11 

5 

8 

184 

9 

5 

9 

145 

7 

5 

10 

120 

4 

3 

11 

89 

1 


12 

60 

1 



vival of 51 (17 per cent) out of 292 patients 
treated, while 21 (8 per cent) out of 251 
treated survived five years (Table VI). 


The 115 patients considered to be in- 
operable and referred for therapy are con- 
sidered in Table VII. As was previously 


Table VII; Survival of Patients with Primary 
Inoperable Carcinoma of the Breast 


Years 

Number 

Treated 

Number 

Surviving 

Per Cent 
Survival 

1 

115 

68 

50 

2 

115 

40 

35 

3 

115 

25 

22 

4 

99 

16 

16 

5 

82 

8 

10 

6 

70 

7 

10 

7 

53 

5 

9 

8 

42 

4 

9 

9 

33 

2 

6 

10 

33 

2 

6 

11 

33 

2 

6 

12 

7 

0 



explained, these patients were considered 
inoperable because of acute carcinoma- 
tous involvement, an extensive local lesion 
and metastases, or because of being poor 
surgical risks. We find that 58 patients 
of the 115 treated (50 per cent) survived 
one year, 25 out of 115 patients treated 
(22 per cent) survived three years, and 8 
patients out of 82 treated (10 per cent) 
survived five years. 

A few of the patients became operable 
after an intense series of roentgen therapy, 
but they have been included in this group 
as they were definitely inoperable to start 
with and the later operation was considered 
as palliative only. 

Survival of Entire Group : Unfortunately 
we do not have a follow-up on all patients 
with carcinoma of the breast who came to 
the Clinic. Some of these patients were 
treated by surgery alone, and the sur- 
vival in this group was high, as it was 
made up of Stage I cases. As we have ac- 
cepted all patients desiring palliative treat- 
ment, only a few persons with extensive 
metastases failed to receive x-ray therapyi 
either because they refused such treat- 
ment or because they had no complaints 
except from advanced pulmonary metas- 
tases. The survivals for aU treated 
patients, independent of the extent of the 
disease, are summarized in Table VIII- 

It is noticeable that, when no considera- 
tion as to the stage of the disease is given. 
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Tadle VIII; SvnvivAU i.v All Clinical Groups of 
Carcinoma of the Breast Treated by Irradiation 
Alone or in Combination with Surgery 


(Most of Stage I eases excluded) 


Yeans 

Number 

Treated 

Number 

.Surviving 

Per cent 
Stirv'ival 

1 

731 

50G 

GO 

o 

731 

372 

.51 

3 

731 

2SG 

39 

A 

G-IO 

211 

33 

5 

r>.S7 

1.5.S 

27 

0 

5-12 

13G 

25 

7 

.>12 

110 

21 

s 

39G 

7G 

10 

9 

30G 

51 

17 

10 

30G 

44 

14 

11 

IG.t 

IS 

10 

12 

IM 

10 

9 


we have a 27 per cent five-year survival, 
based on a total of 5S7 patients treated, 
and a ten-year survival of 14 per cent, 
based on a total of 306 patients treated. 
No satisfactory coxnparison can be made 
with figures given by other authors, as the 
selection of cases differs and as Stage I 
cases were selectively excluded in our 
series. It is interesting, however, to re- 
call that Evans and Leucutia (1.5) report 
30 per cent five-year survivals among 830 
cases treated, and 22 per cent ten-year 
survivals based on 434 cases. In Lewis 
and Rienlioff’s (28) combined series of 
medullary, scirrhous, and adenocarcino- 
mas, 23 per cent of tlie patients survived 
five years. 

Melasiases- and Recurrences: Among 
the entire group of patients with records 
specifying the presence of metastases, 
the axillary and supraclavicular nodes, 
bones, and lungs predominate as tlie sites 
of secondary involvement. Bell (10) stated 
that over two-thirds of the cases show axil- 
lary metastases at the time of operation, 
while Trimble (47) stated that, in 80 per 
cent of the patients presenting themselves 
for examination because of a lump in the 
breast, metastases have already occurred. 
Lewis and Rienhoff (28) substantiate our 
observations that usually the younger the 
patient with carcinoma of the breast, the 
more susceptible she is to local or axillary 
recurrences. 

Table IX shows the incidence of metas- 
tases for different regions and of local or 


axillary recurrences. The heading "other 
regions” includes sucli sites as the omen- 
tum, intestines, peritoneum, the genito- 
urinary system, inguinal nodes, etc., and 
instances specified in tlie records as "gener- 
alized metastases.” These figures include 
metastases to more than one region in the 
same patient where mention of these is 
made in the record. This list cannot be 


Table IX: Site of Metastases from Carcinoma of 
the Breast 


Site 

Numerical 

Incidence 

Local rccurreticc 

54 

Axillae (recurrence) 

225 

Supraclavicular nodes 

78 

Other breast 

20 

Lung 

77 

Bone 

148 

Skin 

41 

Liver 

25 

Brain 

11 

Adrenal 

1 

Other regions 

. 127 


considered complete but gives some infor- 
mation concerning the relative frequency 
of metastasis to different organs or loca- 
tions. 

In one instance metastases were found 
in the adrenals. The history in this 
unusual case is as follows : 

Case History; A G9-year-old white female was 
admitted to the University Hospitals in December 
1923, complaining of pain, swelling, and blue 
discoloration of the left breast, occurring after a fall 
(Nov. 23, 1923) in which the breast was injured, 
with subsequent development of a mass in the upper 
outer quadrant. E.xamination revealed a mass 
about 4 cm. in diameter and palpable left axillary 
nodes. A radical left mastectomy was done on Dec. 
5, and a microscopic diagnosis of scirrhous carcinoma 
with axillarj’- node metastases was made. The 
patient made an uneventful recovery and was dis- 
charged. A roentgenogram of the chest was 
negative. On Feb. 21, 1927, three years later, the 
patient was readmitted, complaining of a lump in 
the left axilla which she had first noticed two weeks 
previously. She had a brmvnish discoloration of 
the face, neck, and hands, which had been increas- 
ing, and a small ulcer on her right forearm, which 
would not heal. Roentgen examinations of the 
gastro-intestinal tract were negative. A diagnosis 
of one staff physician was “acanthosis nigricans,” 
while a dermatologist suggested “pseudopellagra,” 
a condition occasionally seen in association 
with malignant growth. Four deep roentgen ther- 
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apy treatments were given, amounting to 800 r 
(measured in air) to the left breast region and 1,000 r 
to the left axillarj' region. The patient died on 
March 20, 1927, on the 27th hospital day. 

The autopsy report described the yellowish- 
broivn pigmentation of the skin as more intense on 
the exposed regions, with scaling and thickening in 
those parts. There was a dark brown blotchy pig- 
mentation of the mucous membranes of the mouth. 
The lungs, liver, spleen, myocardium, stomach, in- 
testines, and right kidney were normal. The upper 
pole of the left kidney and both adrenals were en- 
tirely replaced by metastatic scirrhous carcinoma. 

This was a case of Addison’s disease due to bilat- 
eral metastatic carcinoma of the adrenals with 
no other organs involved, except the upper pole of 
the left kidney, by extension. 

Bilateral Breast Carcinoma: It is of some 
interest to analyze the results in patients 
with carcinoma of both breasts. Of the 
731 patients, 9 (1.2 per cent) were found 
to have bilateral breast carcinoma on first 
examination. Eight others received treat- 
ment for carcinoma of the second breast at 
a later date. In a few carcinoma of the 
second breast may have developed after 
they were last examined here, as seems 
to be the case with one patient who stated 
in a letter to us that she had cancer of the 
other breast but considered it useless to 
return for further treatments. Several 
patients had tumors of the second breast 
which were either proved to be benign or 
could not definitely be considered carcinoma . 
Some authors (18) report a much higher inci- 
dence of bilateral breast carcinoma, even 
up to 51 per cent of their cases, but in most 
instances only 1.5 per cent of primary bilat- 
eral involvement- 

Three of the patients with primary bilat- 
eral carcinoma had bilateral radical mas- 
tectomy. Two of them survived more 
than one but less than two years; the 
third died within a year after operation. 
One patient had a bilateral simple mastec- 
tomy and Hved for one year. The other 5 
patients were considered inoperable and 
received radiation therapy only. F our died 
within one year and the fifth three years 
and a half after the first treatment. 

Of the 8 patients with later involvement 
of the second breast, 4 had bilateral mas- 
tectomy. The siurvival after the first and 


second operation, respectively, was as 
follows; Case 1, 3 and 0 years; Case 2, 
8 and 4 years; Case 3, 12 and 9 years; 
Case 4, 13 and 11 years. The latter two 
patients were alive and well in June 1943. 
Four patients had mastectomy for the 
original growth but were considered in- 
operable when they came to the clinic with 
involvement of the second breast. The 
survival from the time of operation and 
from first x-ray treatment to the second 
breast was; for two cases 1 and 0 years, 
for one 2 and 1 years, and for one 3 and 1 
years. 

These results indicate an exceedingly poor 
prognosis for primary bilateral breast 
carcinoma and in such cases radical mas- 
tectomy appears of little value. On the 
other hand, when a carcinoma of the second 
breast occurs at a subsequent date and is 
definitely operable, radical mastectomy 
should be performed and postoperative 
roentgen therapy given. In this group 2 
out of 4 patients survived more than nine 
years. This seems to indicate that the 
second carcinoma was a new, independent 
growth rather than a metastatic lesion. 

Case History ; A 41-year-old married female was 
first admitted to the University Hospitals in January 
1930 She had noticed a mass in her left breast since 
1912, which was biopsied at that time and found to 
be a benign lesion. In November 1929 (seventeen 
years later) pain and swelling occurred in the old 
biopsy scar. On Jan. 7, 1930, a radical mastectomy 
was performed and a microscopic diagnosis of adeno- 
cardnoma was recorded. Axillaiy nodes were re- 
ported not involved. The patient was referred for 
roentgen therapy in February 1930, and 1,000 r 
(measured in air) were given to the left breast, left 
axilla, and left supraclavicular regions over a twelve- 
day period. There were no recurrences and no 
metastases up to May 1932 (two and a half years 
after the primary left breast lesion), when a mass was 
discovered in the right breast. A radical right 
mastectomy was performed on May 26, 1932. A 
pathological diagnosis of carcinoma was made, 
but whether any nodes were involved was not re- 
corded. In June 1932 the patient was referred for 
deep x-ray therapy and was given 1,000 r (measured 
in air) to the right breast region with 400 r added to 
the axiUa and supraclavicular regions; a similar 
series was given in August 1932. This patient sur- 
vived for thirteen and eleven years, respectively, 
after carcinoma of the left and right breasts and, 
when heard from recently, was still well. 
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Tumors wilJi SItori History: In otir 
analysis as to duration of symptoms before 
tlie institution of any therajiy, 100 patients 
were found to have reported symptoms of 
one montli or less. The information ob- 
tained was satisfactory enougli in 70 cases 
to include tliem in a separate analysis. 
Forty-tlirce of these patients came to the 
clinic before receiving any treatment, and 
34 came wath recurrences following mas- 
tectomy. It is of interest that in most of 
the latter patients recurrence developed 
relatively soon after tlie operation. The 
sur\avals following radiation therapj'^ for 
tlie recurrent lesions were also relatively 
short, and it seems tliat the majority of 
tliese patients had liighly malignant tu- 
mors. It was evidently rapid growth of the 
tumor and discomfort that brouglit them 
to a physician so soon after tlie discover)’^ of 
the original mass. The same reason 
brought several of tlie first mentioned 
group to tlie clinic, as evidenced by G 
patients who were considered inoperable 
eitlier because of metastasis or because of 
an inflammator)’- type of carcinoma. The 
results from surgery and irradiation in the 
operable cases were, liowever, better tlian 
usual, as the five- and ten-year survivals 
amounted to 60 per cent and 30 per cent, 
respectively. Because of the small num- 
ber of patients, however, tliese figures are 
not significant. There can be no doubt 
that much better results would be obtained 
in the entire group of breast cancers if the 
patients came for operation immediately 
upon discovery of the tumor, though even 
under such circumstances there wiU un- 
doubtedly be some who already have dis- 
tant metastases. 

Some investigators (28) have found that, 
in instances where medical care is sought 
very early after an abnormal growth or 
ulceration is noticed, the condition fre- 
quently is of an acute nature, progressing 
rapidly. For that reason, the patient be- 
comes alarmed and requests aid promptly 
but the lesion proves to be of such a 
nialignant nature that even the best 
and most thorough treatment is of little 
or no avail. 


TRCHNIC OF THERAPY 

1. Postoperative Prophylactic Irradic- 
tiou: Prophylactic therapy was usually 
started about ten to fourteen days follow- 
ing operation, with the following factors: 
200 kv.p., 30 ma., 0.5 mm. Cu and 1.0 
mm. A1 filter (H.V.L. 0.9 mm, Cu), focal 
skin distance 70 cm. The field included 
tlie anterior breast region, anterior supra- 
clavicular, cervical and axillar}’- regions, 
and the parasternal line medially. A: 
first about 250 r (in air) was given ever*.- 
second day for four treatments (total 

1.000 r). The intention was to repeat this 
scries after two months, but some of the 
patients did not return at that tire. 
Since 1928 additional treatments have beer 
given to tlie a.\illa and the supraclawrir' 
region. Tlie dose was gradually increa:-*-: 
to some extent and co-operation iir: 

so til at practically all patients re 
tlie dose originally planned, llri 
clianges the results improved: .35c:': 
patients treated from 1926 to If'M I: 
cent) survived five years, whereas vT: 

162 patients treated from r ; 

(57 per cent) showed a five-year sr-rr 

At the present time 14*^ ' — 

1.0 mm. A1 and 0.25 mm 
(H.V.L. 0.56 mm. Cu), are 
large field at 70 cm. target- 
The full series is given ove 
fourteen to sixteen days. I>r 
the above field receives 
The axilla and the supracr 
receive, in addition, 300 r ;;,r 
1,200 r through posted:- i 
200 kv., 1.0 mm. A1 and 
(H.V.L. 0.9 mm. Cu), an:':;., 
receives additional rad-h;- 
tangential fields, 300 r fy-r s): 
each. No statistics ar-:-.' 
for this method. 

Most women in the; 
life are urged to have- 
tion doses of deep roe:: 
ovaries, being requirefs 
for sterilization beforf - - 
Recurrent at: 

Every such case, hay 
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from the standpoint of therapy, and the 
amount of radiation was largely a matter 
of personal judgment on the part of the 
therapist. 

3. Inoperable Cases: In this group of 
patients the involved breast was treated in 
quadrants, vdth the beam directed tan- 
gentialty through the breast. The breast 
is divided into a superior, inferior, medial, 
and lateral triangular quadrant, and the 
patient placed in such a position as to 
min imize the amount of radiation striking 
the lung parenchyma. The anterior su- 
praclavicular region is included in the 
upper breast quadrant and the axilla in the 
lateral quadrant. Each field was treated 
by a fractional dose method so that at the 
conclusion of treatment, between 1,000 r 
and 1,500 r (meastued in air) had been 
given per field, with 200 r to 300 r (meas- 
ured in air) as the maximum daily dose to 
one quadrant. The posterior axilla and 
posterior supraclavicular areas received 
supplementary treatment with 600 to 900 
r each. The factors used were 200 kv.p., 
30 ma., 60 cm. focal skin distance, 1.0 
mm. A1 and 0.5 mm. Cu filtration (H.V.L. 

0.9 mm. Cu), with 46.4 r per minute as the 
output. lATiere indicated, a permanent 
sterilization dose of therapy was given to 
each patient who did not object to it. 

Complications and Sequelae: Occasion- 
ally patients complamed of irradiation 
sickness. This usually had no great sig- 
nificance. If it were severe, the usual 
dosage was diminished until the condition 
improved. Some of the late sequelae were 
lung fibrosis as a result of radiation pene- 
trating the pleura and lung parenchyma 
and causing a plemopulmonitis, as de- 
scribed by Desjardins (14) in 1926. Skin 
reactions occiu rarely, and usually subside 
promptly after a discontinuance of ther- 
apy. Occasionally permanent telangiec- 
tasia was obseiA’ed as a late sequela. 

STOIMARY 

1. In this anatysis the period of sur- 
vival is considered from the day of the 
first roentgen treatment. 

2. Seven hundred and thirty-one pa- 


tients were treated by deep roentgen ther- 
apy for carcinoma of the breast, 728 
females and 3 males. 

3. Eighty-five per cent of the patients 
were above the age of forty years. 

4. Four hundred and fifty-seven pa- 
tients (66 per cent) had symptoms of one 
year or less. 

5. Three himdred and twenty-four (44 
per cent) received postoperative prophy- 
lactic therapy, with a three-year survival 
of 210 (65 per cent), a five-year stuvival 
of 129 patients out of 254 treated (51 
per cent), and a lO-j’^ear survival of 37 out 
of 128 treated (29 per cent). 

6. F our hundred and seven (56 per cent) 
were treated for recurrent, metastatic, 
and inoperable lesions, with a one-year 
survival of 223 (55 per cent) ; 76 patients 
surviving three years (18 per cent); 29 
patients out of 333 treated survdving five 
years (9 per cent), and 7 out of 178 (4 per 
cent) surviving ten years. 

7. hletastases were most common in 
axillary nodes, bones, the supraclavicular 
region, and lungs. 

8. Early diagnosis and immediate irra- 
diation therapy following radical mastec- 
tomy gave the best results. 

9. Lung fibrosis as a complication 
can be minimized if a suitable technic is 
selected and fields are properly rotated. 

CONCLUSIONS 

Carcinoma of the breast is still a cause 
of death in a high percentage of the popula- 
tion. Early diagnosis, with immediate 
radical surgery followed by adequate deep 
roentgen-ray therapy, or operation pre- 
ceded by irradiation, produces the most 
favorable results known today. Statistics 
from various clinics show a much higher 
percentage of five- and ten-year survivals 
with this combination than with surgery 
alone in Stage II carcinoma of the breast. 

1631 Medical Arts Building 
Minneapolis, Minn. 
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Roentgen Therapy in Diseases of the Blood-Forming Organs^ 

RAPHAEL ISAACS, M.D. 

Chicago, III. 


W HILE ROENTGEN therapy is recognized 
as the best symptomatic treatment 
available for leukemia, Hodgkin’s disease, 
and similar conditions, there is apparently 
no standard method of irradiation. The 
details appear to differ in some respects 
witb each roentgenologist. The present 
study was undertaken to determine the 
actual results of treatment and, if possible, 
to account for the remarkable difference in 
the outcome in different patients. The 
physician tells the roentgenologist: “This 
patient has leukemia” (or Hodgkin’s dis- 
ease, or some related condition) and asks: 
“Will you treat him?”. The resultant 
treatments are of many types. 

The case histories of 980 patients with 
diseases of the blood and blood-forming 
drgans, receiving roentgen therapy, were 
reviewed to note the effect of different 
factors on the results. The diseases in- 
cluded various stages of myelogenous, 
lymphatic, monocytic, and atypical-cell 
leukemias, types of Hodgkin’s disease, and 
lymphosarcoma. Statistical data will be 
published in another paper, but certain 
results of the analyses are given here, with 
case reports illustrating the essential points. 

The x-ray therapy received by these pa- 
tients represented the current practice of 
roentgenologists from numerous sections of 
the country, many of the patients having 
been treated in other cHnics and hospitals 
before they were examined by us. Treat- 
ments were of many types, and it was ex- 
tremely difficult to compare the effects of 
similar doses, whether stated simply as the 
number of roentgens or with all the tech- 
nical factors. There appears to be no way 
at present of representing what was done 
to one patient in terms in any way com- 
parable to what was done to another. 


1 Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
111., Dec. 1-2, 1943. 


From the state of the patient, his blood, or 
other factors, it was impossible to predict 
from a study of the records what a given 
series of x-ray treatments would do, as the 
technics were so varied. Some excellent 
remissions were recorded, whereas in other 
patients an exacerbation of the disease 
process resulted. 

In actual practice, remissions last for 
varying times, from days to months. It is 
of practical importance to note what 
factors in the treatment or the condition of 
the patient influence their length and de- 
gree. Among the variable factors which 
could be analyzed were: stage of the 
disease (duration to the present time), 
the leukoc 3 rte count, maturity of the cells 
in the blood, maturity of the cells in the 
marrow, red blood cell count, platelet 
number, tendency to bleed, fever, age of 
patient, sex, number of previous relapses, 
previous treatment (irradiation), kinds of 
accessory treatment, lymphocyte count, 
basal metaboHc rate, total “dosage” of x- 
ray (r), method of application, frequency 
of exposure, number of days in which 
treatment was given, parts irradiated, and 
size of. field. 

In analyzing the effects of treatment the 
following factors were taken into consider- 
ation: symptomatic remission, tempera- 
ture decrease, increase or decrease in the 
leukocytes, increase or decrease in red cell 
count, platelet number, length of remission, 
change in weight, basal metabolic rate, 
pulse rate, uric acid output, chemical 
changes, bone marrow changes, peripheral 
blood changes, and re-establishment of the 
menstrual periods. 

INTERVAL OF DOSAGE 

In the following case of chronic myelo- 
genous leukemia a comparison is made be- 
tween giving doses of 200 r on alternate 
days (total 1,600 r in sixteen days) and 
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giving 800 r on three consecutive clays and 
one exposure three days later (same tech- 
nical details of dosage). (This last dose 
should have been grouped with the others.) 
No demonstrable remission was produced 
in the first scries, but a remission of about 
tliree months followed the second series. 
These two types of dosage interval were 
encountered frequently in the scries of 
patients willi results very much like those 
shown in tliis patient. Case II illustrates 
tlie short remissions when the alternate 
day inten-al is used. 


SIZE OF THE FIELD IRRADIATED 

Witli the same technical factors, varia- 
tion in the size of the field (area of skin 
exposed) appears to be important. Thus 
200 r over a large field produces a much 
greater effect than the same number of 
units over a small area. This is especially 
evident when fields of two sizes are used 
on the same patient at different times. It 
is, of course, shown quite well when ade- 
quate “spray” technic is used as compared 
to a limited area. 


Case I: Man, age .‘iS yc:ir.s. Chronic myelogenous AREA EXPOSED. CHEST AND SPLEEN RE- 


leukcniia. Treatments over the spleen area. The 
blood counts on any given day were taken before the 
treatments were given. The\- were as follows: 


gion: effect of too small a dose 

A relapse may be instituted if a small 
dose of x-ray is given or if it is given over 


Day 
— 5 
-4 
-3 
_2 
-1 
0 

1 

2 

3 

4 

5 
G 

7 

8 
9 

10 

11 

12 

13 

14 

15 
IG 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 


131 

132 


Leukocytes 
per Cu. Mm. 
222.G00 
IGl.GOO 

172.200 

157.000 

284.400 

239.200 

238.800 

216.000 

175.800 

192.800 

183.800 

204.600 

155.400 

152.000 

124.000 

132.200 

118.200 

134.200 

129.200 

168.000 

102.600 

150.400 

100.800 

121,000 

96.800 

103.600 
79,600 

148.400 

115.800 

83.000 

134.000 

128.000 

134.000 

150.400 

103.400 

140.600 

91.800 

122.000 

103.800 
06,200 

77.000 
75,200 


Interval of 95 days 

224,400 

276.200 


X-ray Irradiation j^rea tvhere it affects much of the bone 
to Spleen Region ,, 

marrow directly. 


200 r 
200 r 
200 r 


266 r 
266 r 


Case II: Man, age 34 years. Chronic myelogen- 
ous leukemia. The patient had a severe paro-Kysmal 
cough, which did not resiiond to sedatives or cough 
medicines of any type. His leukecjiie count was 
1.5,400 per cu. mm. with most of the cells of fairly 
mature types. He was treated over the anterior sur- 
face of the chest, through a 15 X 15-cm. field, and 
later over the spleen (10 X 5 cm.). The leukocyte 
changes are shown in the following table. At the 
beginning of the treatment the patient was in a re- 
mission induced b}^ Fowler's solution. 


200 r 

266 r 

Day 

Dose 
in r 

Leukocyte 

Count 

Area Exposed 

1 

35 

15,400 

Chest 

266 r 

4 

50 

14,500 

Chest 

11 

50 

17,500 

Chest 


12 

60 

19,500 

Chest 


16 

50 

18,000 

Chest 

• « # 

22 


21,000 


* • • 

49 


Interval of 27 days 
255,000 



54 

75 

175,000 

Spleen 

« < < 

57 

75 

146.000 

Spleen 


61 


54.000 


266 r 

200 r 

200 r 

70 


21,400 


96 


Interval of 26 days 
226,000 



103 


261.000 


266 r 

104 

75 


Spleen 

106 

75 

206!6oO 

Spleen 


109 

75 

155,000 

Spleen 


113 

75 

90,000 

Spleen 


120 


32,500 


139 


Interval of 19 days 
141,000 

Fowler’s solution 


153 


136,000 , 
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Dose Leukocyte 

Day in r Count Area Exposed 

Interval of 174 days 
355 . . 72,800 

363 50 80,000 Chest 15 X 15 cm. 

366 70 52,200 

369 70 60,000 

371 90 100,000 

376 100 203,000 

378 100 288,000 

380 30 spray 352,000 

383 . . 237,000 

411 .. 352,000 

No great change in the leukocyte count was noted 
during the treatment over the chest, the white blood 
cell count during this period being but slightly above 
normal. A complete relapse followed, however, dur- 
ing the next four weeks. Here, comparatively 
“small” doses were given, not on consecutive days 
(five exposures in sixteen finji’s, total 245 r). Two 
exposures over the spleen (not on consecutive days, 
150 r in three days) caused a reduction to 21,400 
leukocytes thirteen days later, followed bj' a com- 
plete relapse within the next three weeks. Four 
more treatments over the spleen (during nine days, 
total 300 r) reduced the leukocyte count to 32,500 in 
two weeks, but there was again a complete relapse 
in nineteen days. A remission was produced and 
maintained for eight months by the use of Fowler’s 
solution. 

As the patient’s cough was severe, it was decided to 
try more x-ray therapy over the chest. The leuko- 
cjde count at this time was 72,800, the cells were 
mostly metamyelocytes, young and mature neutro- 
phils, and from a hematological point of view the 
blood was in a comparatively good condition. 
Seven x-ray treatments were given at three-day 
intervals over seventeen daj^s (total 510 r) and a 
complete relapse followed. 

This patient should have responded per- 
fectly to adequate treatment with x-rays 
as he did with Fowler’s solution. His blood 
cells were in stages known to respond best 
to roentgen therapy, but the results were 
those of “stimulation” rather than de- 
pression. 

PRODUCTION OF LEUKOPENIA 

There is apparently no permanent harm 
if leukopenia is produced after x-ray 
therapy in chronic myelogenous leukemia. 
There may, however, be a prolonged re- 
duction of the number of the red blood 
cells, white blood cells, or platelets, vary- 
ing in different patients. 

Case HI; hlan, age 38 years. Myelogenous 
leukemia. The leukocyte counts in this patient 
were as follows; 


Day 

Leukocyte Count 

X-ray 

(Spleen Area, 

-4 

152,400 

Anterior and 
Posterior) 

0 

» . . 

200 r 

1 


200 r 

2 


200 r 

3 


200 r 

4 

. . . 

200 r 

10 

125,200 


16 

184,000 

300 r 

17 

191,000 

300 r 

18 

166,500 


19 

109,000 


20 

78,800 


27 

28,300 


31 

14,800 


35 

9,300 


42 

5,800 


45 

3,800 


48 

5,900 


52 

2,900 


56 

3,000 


63 

5,100 


70 

8,600 


73 

23,700 



Remission for over eight months 


The depression in the leukocyte count lasted three 
weeks. 'There was a mild depression of the red cell 
count after the first five treatments, and again from 
tlie thirty-fifth to the fifty-sixth day. The platelets, 
which had been increased in number before therapy, 
were reduced in number after the fifth day and did 
not recover for about two months, reaching a low 
normal after that, with occasional periods of de- 
pression. 

APLASIA OF RED BLOOD CELLS AND 
LYMPHOCYTES 

Case IV; A man, age 49 years, felt well until 
about two Aveeks before he came to us for examina- 
tion. At another hospital it had been noted that he 
Avas pale and Aveak and had a mild fever. A biopsy 
section of a lymph node Avas interpreted there as a 
malignant tumor, a reticulum-cell sarcoma or meta- 
static carcinoma. (The disease was reticulum-cell 
sarcoma or "Hodgkin’s sarcoma.”) In the preced- 
ing eleven days he had received roentgen therapy, 
1,850 r, over the inguinal, axillary, and left supra- 
clavicular regions. This treatment proved quite 
toxic and the lymphocytes decreased to 440 per cu. 
mm. on the last day of the treatment, falling to 53 
per cu. mm, diuing the next six weeks. The red 
blood cells decreased somewhat more sloAvly, but 
reached 1,800,000 in four Aveeks. The neutrophils 
did not decrease proportionately, but reached their 
lowest point in about the same time (1,350 per cu. 
mm.). A study of the bone marroAV cells showed al- 
most complete aplasia of the red blood cells, but a 
fair amount of neutrophilic leukocyte material re- 
mained. ImproA^ement in the leukocyte count (Inv- 
est point, 2,000 per cu. mm. four weeks after the 
treatments) and in the red cell count followed blood 
transfusions, but the lymphocytes did not recover. 
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TJic blood platelets, increased in nnniber at first, as 
is cliaracteristic of Hodgkin 's disease, became slightly 
reduced in number, and evcntuallj’’ recovered. 
Peritonitis developed from a ruptured duodenal 
idcer, and a cliaracteristic polymorphonuclear leuko- 
cytosis (neutrophils, !)3 percent of 19,200) occurred. 

This case illustrates the fallac}’’ of treat- 
ing tlie disease rather than the patient. 
It shows tlio order in which toxic eftects on 
tlie cells become evident and. the order of 
recover}'', when tlie Ijnnjjh node areas are 
irradiated. Under the circumstances, the 
platelets resisted the treatment more than 
tlie otlier blood cells. 

STATUS OF THE PERIPIIER.-VL BLOOD AND 
THE BLOOD-FORMING TISSUES 

The height of the leukocyte count in tlie 
peripheral blood and the degree of tlie 
maturity of the cells were factors in de- 
termining tlie effect of the treatments only 
to tlie e.\tent that they represented tlie 
true status of the marrow, lymph nodes, or 
spleen. This is, of course, evident in tlie 
aleukemic fonns, where the blood-fonning 
tissues are hyperplastic and the peripheral 
blood shows a normal or leukopenic state. 
However, in patients with elevated leuko- 
cyte counts, tlie marrow at times harliored 
extensive nests of blasts while the periph- 
eral blood showed comparatively few. 
In these cases, treatment witli x-rays pro- 
duced a poor or short remission, followed by 
an exacerbation. In such cases the number 
of blasts in the blood usually increased 
after irradiation, with progressive anemia. 
Frequently, when blasts formed about 5 
per cent of the peripheral cells, the prog- 
nosis was uncertain, but when tlie per- 
centage rose to 10 or higher, the effect of 
irradiation was either transient or dele- 
terious. There was some suggestion that 
blood transfusion improved the prognosis 
in many cases that otherwise would have 
been expected to show a poor response. 
As a rule, the patient had a better chance 
of a remission when the blood cells were 
metamyelocytes or older in myelogenous 
leukemia, small lymphocytes in lymphatic 
leukemia, and young or mature monocytes 
in monocytic leukemia, than when the cells 


were younger, unless too frequent small 
doses of x-ray were given over long inter- 
vals. 

RED BLOOD CELL AND PLATELET COUNT 

A low red blood cell or platelet count 
was not in itself a prognostic factor in 
treatment. I^Hien the red blood cell tissue 
was active in the marrow, but crowded, 
improvement followed adequate reduction 
ill leukocyte tissue following irradiation. 
A temporary fall in the red cell count was 
noted frequently after x-ray therapy by- 
sevcral of tlie different methods. This may 
have been the result of injury of the red 
blood cell tissue by the x-rays, or it may 
have reflected the increased rate of growth 
of the marrow (leukocyte tissue), which 
constituted the first change after irradia- 
tion, before the reduction started. In 
patients with adequate red blood cell 
growth (no room to mature beyond the 
normoblast stage), anemia was not a con- 
traindication to x-ray therapy. 'WTien 
red blood cell tissue was depressed (acute 
leukemia: “blast” leukemia) x-ray irradi- 
ation caused a further anemia and was 
dcfinitel}'' contraindicated. It was evi- 
dently very difficult in many cases to 
evaluate this from the blood films alone, 
whereas in others it was quite obvious. 

The platelet number in the peripheral 
blood did not, in itself, serve as a direct 
guide to treatment. Reduction in the 
platelet number was a contraindication to 
therapy only when accompanied by many 
leukocyte blasts in the peripheral blood. 
Many patients with chronic lymphatic 
leukemia and platelet reduction with 
anemia responded well to therapy. Failure 
in the manufacture of platelets was a 
definite contraindication to irradiation. 

BASAL METABOLIC RATE 

As a rule, the degree of activity of the 
leukemic process was reflected in the eleva- 
tion of the basal metabolic rate. A sim- 
ple clinical guide was the elevated pulse 
rate, but irritability, excessive perspira- 
tion, and loss of weight were other evi- 
dences. In those patients with fairly 
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mature cells in the blood and blood-forming 
organs, the high basal metabolic rate was 
an adequate guide for x-ray therapy, as 
the increased use of oxygen represented 
the degree of activity of the leukemic 
process. When many blasts were present, 
however, the basal metabolic rate alone 
was not an adequate guide. 

AGE AND SEX 

From the present analysis, it is not 
possible to formulate a definite statement 
■ as to whether an older or a younger person 
with the same degree of leukemic involve- 
ment responds better to x-ray therapy. 
The extremely wide range of responses 
may have been related to the many 
methods of irradiation. The problem will 
bear further study. Excellent remissions 
as well as poor ones were encountered in 
both young and old and male and female, 
with comparable conditions of the blood. 

FEVER 

An analysis of the case histories indi- 
cated that fever in itself was not a contra- 
indication to x-ray therapy. The degree 
of advancement of the leukenua and the 
degree of immaturity of the cells were more 
potent factors, when accompanied by 
fever, than the mere elevation of the tem- 
perature. As a rule, extremely high tem- 
peratures (104-106°) accompanied condi- 
tions which in themselves would have 
ruled out x-ray therapy. 

FIRST AND SUBSEQUENT REMISSIONS 

An analysis of the cases shows that a 
second remission induced by roentgen 
therapy may be as long as the first or 
longer, although as the disease progresses 
there is a tendency for subsequent remis- 
sions to be shorter. The following case 
history shows a remission of three months 
following a remission of one month. A 
later remission of over fourteen months 
was induced by the use of Fowler’s solu- 
tion. 

Case V : Woman, age 43 years. Chronic myelo- 
genous leukemia, with a previous dination of about 


five years. The leukocyte count at the beginning of 
therapy was 89,200 per cu, mm. Treatments, twelve 
in number, were given over an area 20 X 20 cm. 
on the abdomen in the course of five weeks, 25 r each 
time (total 300 r) . The lowest point in the leukocyte 
curve after this treatment was 32,000 per cu. mm.; 
four weeks later the count had risen to 85,400, and in 
two more months to 144,000 per cu. mm., with a red 
blood cell count of 1,740,000. Although the prog- 
nosis seemed hopeless at this time, the patient was 
given three exposures alternating over the anterior 
and posterior surfaces of the spleen area, 30 r on 
three consecutive days (field 20 X 20 cm., total 90 r). 
There was a rapid fall in the number of leukocytes to 
33,000 per cu. mm., and the remission lasted for four 
months. The leukocyte count then rose to 96,000. 
The count fell after the use of Fowler’s solution and 
for the next fourteen months the leukocyte and red 
blood cell counts were normal, no treatment of any 
kind being used during this period. Subsequently 
there was a relapse associated with a high leukocyte 
count, great immaturity of the white cells, and 
hemorrhage into the brain, followed by death. 

SUMMARY AND CONCLUSIONS 

In the cases studied the diagnosis was 
usually made by the physician and it was 
left to the radiologist to plan and give the 
x-ray therapy. In many cases a hema- 
tological remission was not produced, or 
was obtained only after weeks of therapy. 
If a relapse followed soon after, it was often 
attributed to the vagaries of the disease. 
Yet it is known that many patients with 
fairly mature blood cells do respond well to 
proper therapy. It is our impression from 
the cases studied that it takes a longer time 
to produce a remission when the treat- 
ments are given on alternate days or at 
three-day or one-week intervals, and the 
remissions are shorter, than when the dose 
is given on successive days and discon- 
tinued when the leukocyte count falls to 
between 60,000 and 80,000 per cu. mm- 

The factors of anemia, fever, and platelet 
number are not of primary significance in 
themselves as contraindications to x-ray 
therapy, but are useful in evaluating the 
underlying conditions. When a decrease 
in the number of red blood cells or plate- 
lets is an expression of the crowding of the 
marrow with fairly mature leukemic cells, 
roentgen therapy is indicated and is of 
value. When the anemia and thrombo- 
cytopenia reflect the crowding of the 
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marrow witli blast cells, irradiation is 
definitely contraindicated. Willi the same 
number of r, the effects are more pro- 
nounced, the larger the field, and the re- 
sults var)'^ with the region exposed. Leuko- 
penia after x-ray tlicrajiy is not necessarily 
permanently hannful. The status of tlie 
cells in tlie marrow, spleen, or lymph nodes 
is tlie underlying factor which determines 
whether or not the response is good, and 
tin's characteristic may or may not be 


evident from the peripheral blood. Age 
and sex in themselves are apparently only 
secondary factors in tlie prognosis. The 
basal metabolic rate, in so far as it indi- 
cates the degree of activity of the leukemic 
process is a guide to therapy, unless there 
is gross immaturity of the cells (predomi- 
nantlymyeloblasts, lymphoblasts, or mono- 
cyte blasts). 

KW South Michig.in Avenue 
Chicago, 111, 
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B one-containing neoplasms which have 
no connection with the skeleton are 
occasionally observed in man. Raso (1), 
in 1937, reported an osteoid chondrosar- 
coma of the breast and collected from the 
hterature, dating from 1835, 74 mammary 
gland tumors containing bone or cartilage. 
Of the malignant tumors in this group, 27 
were osteosarcomata, chondrosarcomata, 
or osteochondrosarcomata, 7 were pri- 
marily carcinomata, and 5 were mixed tu- 
mors. Binkley and Stewart (2) in 1940 
discussed 9 cases of tumors of epithelial 
origin resembling osteogenic sarcomata and 
concluded that the most important altera- 
tions leading to the appearance of the 
structure of osteogenic sarcoma are the 
laying down of dense hyaline tissue and the 
development of a cavernous telangiectatic 
type of circulation favoring stasis. They 
recognized that these features fail to ex- 
plain the structure of cartilage in these so- 
called mixed tumors. Allen (3), 1940, de- 
scribed 4 mixed tmnors of the mammary 
glands of dogs and one from the human 
breast. He concluded that in 3 of the 
canine neoplasms the cartilage was derived 
directly from adult epithelium. The strik- 
ingly high incidence of bone and cartilage 
in breast tmnors of dogs he ascribed to 
liability to trauma and the rectiform pat- 
tern of the canine acinar epithelium. Wil- 
son (4), 1941, collected from the literature 
30 cases of malignant bone-forming tumors 
of the soft tissues with histologic pictmres 
of true osteogenic sarcomata and added 10 


1 This study was undertaken under the direction of 
Dr. F. C. Wood at the Department of Cancer Research 
Columbia University, to whom the authors gratefully 
acknowledge their indebtedness for interest and en- 
couragement. The paper was read by title at the Twenty- 
ninth Annual Meeting of the Radiological Society of 
North America, Chicago, 111., Dec. 1-2, 1943. 

2 Fellow of the Detroit Branch of the Women’s Field 
Army of the American Society for Control of Cancer. 


new cases as illustrations of the totipo- 
tency of neoplastic mesoblastic tissue. The 
hterature contains numerous additional 
descriptions of bony and cartilaginous neo- 
plasms of the thyroid, uterus, ovary, lung, 
pleura, kidney, bladder, fascia, and me- 
ninges. 

The first experimentally produced osteo- 
sarcoma was reported by Russell (5) in 
1923. He described an osteosarcoma of the 
subcutaneous tissues of a rat at the site of 
repeated tar injections. The neoplasm 
was observed six months after the ces- 
sation of injections and was a polymor- 
phous-cell sarcoma with bony particles 
scattered throughout the growth. It was 
readily transplantable, but osteoid tissue 
was found in only two growths of the first 
generation of transplantation. In these 
two instances the tumors had grown 
slowly, persisting for ninety-three and 
ninety-eight days, respectively. Russell 
concluded that the metaplasia required a 
long period to unfold itself and that its ab- 
sence in subsequent generations could be 
attributed to the rapid growth of the soft 
tissue, which generally destroyed the rats 
long before three months had elapsed. 


CYSTICERCUS-INDUCED NEOPLASMS 

In 1925, Bullock and Curtis (6) reported 
4 experimentally induced tumors in the 
rat’s fiver which contained hyaline carti- 
lage. These tumors were observed in a 
series of 1,400 Cysticercus-induced neo- 
plasms and included one osteoid chon- 
droma (the only benign neoplasm in the 
series), a chondrosarcoma, a mixed-cell 
sarcoma containing islands of cartilage, 
and an osteochondrosarcoma. In th^ 
latter case osteoid tissue, bone, and carti- 
lage were identified in the peritoneal me 
tastases. A fifth Cysticercus-induced bone- 
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foniiing tumor was made the subject of 
a separate report (7). This was tlie si.vtli 
bone-forming tumor in a scries of 2,100 
induced neoplasms and was unique in 
being composed in iiart of malignant bile- 
duct epithelium. The bulk of the tumor 
was osteochondrosarcoma of rather diver- 
sified structure, containing a large propor- 
tioti of cartilage, osteoid tissue, and bone 
of the trabeculated type without lamella- 
tions. The intercellular substance was of 
several different kinds, embracing fibrillar, 
hyaline, osteoid, cartilaginous, and osseous 
material. Intermingled with the intercel- 
lular substance were tumor cells in differ- 
ent stages of differentiation and .showing 
wide variation in size. Some parts of the 
growth consisted solely of large polymor- 
phous cells and toward the periphery the 
sarcoma merged into carcinomatous tissue. 
The carcinoma was composed for the most 
part of ratlier small, deeply staining cu- 
boidal cells which showed a tendency to 
arrange themselves into alveoli, small 
groups or strands occasionally fonning the 
lining of small acini. The carcinoma re- 
placed a part of .the wall of a Cysticercus 
cyst and infiltrated the liver. The host 
showed generalized peritoneal metastascs. 
but only the diaphragm was examined mi- 
croscopically. This showed tlie structure 
of a polymorphous-cell sarcoma and con- 
tained islands of osteoid tissue and bone. 
The rat had, in addition, two other trans- 
formed cysts of approximately equal size. 
These had the structural characteristics of 
polymorphous-cell sarcomata and were 
probably of independent origin. The two 
types of tissue in the mixed tumor were 
thought to represent independent proc- 
esses, since there was no evidence to indi- 
cate that the sarcoma resulted from a 
malignant transformation of the stroma of 
the carcinoma. 

In subsequent studies, bringing the num- 
ber of Cysticercus-induced neoplasms ob- 
served in the rat’s liver up to nearly 7,500, 
there were identified 4.3 additional bone- 
forming tumors. In this entire series, 
therefore, 49 or somewhat less than 1 per 
cent of the liver tumors contained bone. 


Taih.k I: Mban Latbnt Pbriod and Standard De- 
viation OF a Group of Cwsticercus-Induced Neo- 

PI.A.SMS AND THE iVUMDER AND AVERAGE LATENT 

Period of the Bone-Forming Tumors with the 
.Same Number of Cvsts 


No. of 
Cyst.s 

Day.s /30 
Mean S. D. 

Nuinber 
of Bone 
Tumors 

Average 
Latent 
Period 
Days 730 

1 

IS. 8 

.3.8 

0 

18.9 

4 

17.4 

3.4 

8 

15.0 

7 

10.0 

3.2 

8 

17.2 

10 

10.5 

2.5 

1 

10.3 

Vi 

15.5 

2.3 

0 

16.0 

Ui 

14.5 

2.4 

4 

17.9 

19 

1.3.9 

2.4 

2 

12.0 

22 

14.5 

1.9 

5 

14.8 

25 

14.0 

2.3 

2 

17.3 

28 

1.3.7 

2.2 

3 

14.2 


13.. 3 

1..S 

1 

11.9 

,'}.')-39 

1,3.5 

1.9 

1 

9.0 

40-14 

13.0 

1.7 



45-49 

12.8 

1.0 



.50-54 

12.9 

1.7 

i 

12.6 

.55-.59 

12.7 

1..5 



00-04 

12.2 

1.9 

i 

12.3 


cartilage, or osteoid tissue; 21 resembled 
true osteogenic sarcomata; 26 were pri- 
marily fibrosarcomata containing islands 
of osteoid tissue, bone, or cartilage; 2 were 
benign chondromata. These observations 
are of especial interest in view of the re- 
sults obtained by Huggins (8) in a series 
of well controlled experiments on heter- 
oplastic bone formation in dogs following 
tlie transplantation of bladder epithelium. 
Huggins found that transplants of epithe- 
lium from the urinary bladder separated 
from tlieir own fascia invariably initiated 
bone formation in the rectus muscle, sub- 
cutaneous tissues, fascia lata, and synovial 
cavity of the knee joint, while in the pa- 
renchyma of the kidney, liver, or spleen the 
regenerating epithelium formed cysts sur- 
rounded by similar appearing connective 
tissue but no bone. These experiments 
demonstrated the nonspecificity of osteo- 
blasts, since other connective tissue under 
an altered environment acquired osteo- 
genic properties, but Huggins concluded, 
further, that there are two types of fibro- 
cytes; those which ossify, such as the con- 
nective tissues of the fatty-fibrous sub- 
cutaneous tissue, striated muscle, and 
fasciae, and those without the capacity to 
ossify, from the kidney, liver, and spleen. 

Obviously the fibroblasts of the liver 
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Chart 1. The mean =*= S. D. latent period of Cysticercus-induced neoplasms and the average 

Cysticercus-induced bone-forming tumors. 


of the rat may assume osteogenic proper- 
ties under some as yet obscure conditions. 
Inspection of the available data on the 49 
neoplasms mentioned above failed to re- 
veal any contributing factor. These rare 
neoplasms were observed in rats infested 
with from 1 to as many as 64 Taenia larvae 
and were distributed among each of the 
several lobes of the liver as follows: right 
median 19, right lateral 9, -left median 7, 
left lateral 7, caudate 4, hilus 1; in 2 in- 
stances the exact location was undeter- 
mined. The hosts were of 5 different 
inbred strains, represented as follows: 
A X C, 17; Fischer, 10; Copenhagen, 7; 
August, 6; Zimmerman, 2; hybrids 7, 
approximating the proportional distribu- 
tion of the tumor-bearing rats of the 
colony, which practically eliminates the 
possibility of an hereditary constitutional 
factor. Thirty-six of the tumors were ob- 
serv’ed in male and only 13 in female rats, 
but in a population (9) in which the males 
were previously shown to have 17 per cent 


more parasitic cysts than the females this 
difference is probably not significant. 

The average latent period is dependent 
upon the niunber of parasitic cysts and, as 
shown in Table I and Chart 1, when the 
latent periods for the tumors of this small 
group are compared with the mean latent 
periods previously observed (10) for nearly 
4,000 Cysticercus-induced sarcomata, it 
appears~that-this group shows more than 
the expected .range of variation for tumor 
bearers with the same number of cysts. 
In 3 instances the average fell outside the 
area bounded by the mean the stand- 
ard deviation. In 8 of the 14 classes the 
average latent period of the bone-forming 
tumors was longer than that observed for 
the large group. In spite of the evidence 
which follows, however, it cannot be con- 
vincingly argued that the process of osteo- 
genesis requires a longer time or that an 
exceptional parasite elaborating less incit- 
ant was a determining factor, since in a 
few instances these bone-forming tumors 




Fig. 1. Chondrosarcoma of rat (Tumor B-P 1163) X260. 

Fig. 2. Fibrosarcoma with islands of osteoid tissue (Tumor B-P 1696) X260. 
Fig. 3. Fibrosarcoma with areas of bone formation (Tumor B-P 1813) X260. 
Fig. 4. Fibrosarcoma with areas of calcification (Tumor B-P 2159) X150. 
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Fi^. 5. Osteosarcoma (Tumor B-P 2115) X260. 
Fig. 6. Osteosarcoma (Tumor B-P 1847) X 137.5. 
Fig. 7. Osteosarcoma (Tumor B-P 2243) X 137.6. 
Fig. 8. Osteosarcoma (Tumor B-P 2294) X260. 
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Fig,!). Farly osleosarconia (Tumor B-P 2717) X137.5. 
Fig. 10. Farly osieosarconia (Ttimor B-P 2770) X2()(). 


developed in a sliorLer period than was ob- 
served as the mean for a much larger group 
of induced sarcomata which did not pro- 
duce bone. 

Contrar}’^ to obseiA’^ations on human oste- 
ogenic sarcomata, these hepatic bone- 
forming tumors were no more malignant 
than the non-bone-forming neoplasms of 
the same series. Thirty-six of the 49 tu- 
mor hosts showed a generalized peritoneal 
dissemination of the tumor, and in only 
11 was bone or cartilage demonstrable in 
the metastases examined. Thirteen or 27 
per cent had no gross metastases. In a 
previously reported series (11) of 3,677 
Cysticercus-induced tumors, 27 per cent 
were found to have no demonstrable me- 
tastases. In a study of human osteogenic 
sarcomata, MacDonald and Budd (12) 
found osteosarcomata more malignant than 
chondrosarcomata, and fibrosarcomata 
distinctly less malignant. In this group of 
liver tumors, 26 were primarily fibrosar- 


comata, 10 chondrosarcomata, and 11 os- 
teosarcomata. Tiventy, or approximately 
SO per cent of the first group, had perito- 
neal metastases. and in 7 of these bone 
was demonstrable. Eight of each of the 
other two classes had generalized second- 
ary growths ; cartilage was present in the 
metastases of 3 of the bearers of chondro- 
sarcomata and bone was found in the 
peritoneal metastases of only one of the 
bearers of osteosarcomata. That is,’ the 
differences in morphology were not re- 
flected in the relative malignancy of these 
neoplasms. 

BENZPYRENE-INDUCED NEOPLASMS 

In a series of 2,351 neoplasms induced in 
rats by the subcutaneous injection of 
paraffin containing 3 : 4-benzpyrene, 66 or 
nearly 3 per cent were osteosarcomata, 
chondrosarcomata, or fibrosarcomata con- 
taining areas of cartilage, osteoid tissue, or 
bone. Two of these osteoid sarcomata 
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TAniJ! IV: Ci.A^isinCATioN or tub Tumors I.s'uucbb dv 0.10 Pbk Cent Benzi'yrbne in Each Strain of Rats 

AND tub PeRCENTAOE IN MAI.ES AND pEMAI-IiS 


— 



St min 




Per Cent 

Classific.Tlion 

1 

Copeii 1 

1 

Mar- 1 

! A X C 

Slier- 

inau 

Misc. 

Hy- 

brid 

Total 




shall j 


Male 

Female 

SpiiuUe-cell s-arcouia aittl 
fibrofnrconia 

1 

2.S i 

1 

10 1 

»> 

j 

19 

8 

4 

71 

80.80 ‘ 

68.14 

I'Jbroina 

' ' i 






1 

1.89 

0 

Bonc-fonning sarconm 

‘.I 

0 

i 

, -i 

1 


21 

1 11.32 

34.89 

Adeiiocarcinoiiia i 


1 



1 


2 

... 

4.65 

Adeiiotiia ] 




i 

1. 


[ 1 

0 

2.33 

Sum 

j 

17 i 

a 

2-1 

10 

4 

90 

53 

43 

Early Mreoma 

! " 1 

:i ' 

1 

7 

2 


20 

9 

11 

Unclassified 

0 

1 1 

1 2 

1 


i 

11 

7 

4 

Total 

51 

21 1 

i >■> i 

32 

12 

5 

127 

69 

58 


three concentrations of benzpyrene. Ta- 
bles II, III, and IV give, respectively, the 
cIa.ssification of tlic tumors induced by 1.(1 
per cent, 0.25 per cent, and 0.10 per cent 
benzp 3 Tene. From Table II it appears 
that *24 or 1.2 per cent of the 1,052 
classified neoplasms induced by 1.0 per cent 
benzpyrene were bone-forming sarcomata 
and that these peculiar tumors occurred 
witli about equal frequency in males and 
females of tliis group. From Table III 
it appears that 21 or nearly 7 per cent of 
the 203 classified tumors induced by 0.25 
per cent benzpyrene were bone-forming 
sarcomata. Tliese bone-forming tumors 
represented about 5 per cent of the neo- 
plasms induced in males and nearly 0 per 
cent of the tumors induced in females b}’^ 
this concentration of benzpyrene. Further, 
Table IV shows tliat among D6 classified 
tumors induced by 0,1 per cent benzpyrene, 
21 or more tlian 20 per cent were bone- 
forming sarcomata. These osteosarcomata 
represented 11 per cent of tumors induced 
in males and nearly 35 per cent of those 
induced in females by this concentration of 
the incitant. The several inbred strains 
were not equally represented in the three 
groups, but bone-forming sarcomata were 
observed with about equal frequency in 
each of 7 inbred strains and in the hybrids, 
thus reducing the possibility of an in- 
herited constitutional predisposing factor. 
The sex differences were more apparent in 
the smaller groups and are probably bio- 
logically insignificant, since they are in the 


op]iosite direction of the difference ob- 
served among the Cysticercus-induced 
bone-forming sarcomata in the liver. 

That tlie concentration of tlie incitant 
was a factor in determining the morphology 
of these neoplasms is readily seen by a 
comparison of Tables II, III, and IV. 
The reduction in the concentration of the 
benzpyrene significantly increased the pro- 
portion of induced bone-forming sarco- 
mata, while it otliervdse limited variation 
in the histogenesis of the induced neo- 
plasms. Although the two series induced 
by 0.25 per cent and 0.10 per-cent benzpy- 
rene -were smaller than the series induced 
bj'^ 1 per cent benzpyrene, the absence in 
the former of any neoplasms containing 
squamous epithelium is probably signi- 
ficant. It is interesting, further, to com- 
pare tlie morphology of these benzpyrene- 
induced tumors with a previously reported 
(14) series of neoplasms induced in the same 
manner with 1.0 and 0.5 per cent raethyl- 
cholanthrene. Among approximately 800 
tumors induced by methylcholanthreue, no 
bone-forming neoplasms were identified, 
but there were 11 tumors composed, in part 
at least, of malignant squamous epithelium. 
Evidently, the somewhat more rapidly 
effective carcinogen and the more concen- 
trated benzpyrene, which was able to 
penetrate the fibrous capsule of the wax 
cyst and initiate local squamous metaplasia 
of the cells lining the mammary ducts that 
occasionally terminated in squamous-cell 
cancer, were less effective in inducing 
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Table V: For Tumors Induced with 1 Per Cent Benzpyrene, the Mean Number of Days to Observation 
AND Death, the Mean Diameter at Autopsy, and the Mean Daily Increase in Diameter in Millimeters 


Group 

No. of 
Tumors 

Mean Days to 
Observation 

Mean Days 
Observation 
to Death 

Mean Diameter 
in mm* 

Mean Daily 
Increase in Di- 
ameter in mm. 

2 mg. 

103 

194 


6 

36 

d= 

1.4 

33.3 

d= 

0.8 

0.70 

± 0.04 

4 mg. 

2 9 

164 

db 

2 

32 


1.1 

30.9 


0.7 

0.66 

± 0.02 

6 mg. 

283 

151 

db 

2 

36 

d= 

1.1 

30.0 


0.6 

0.66 

± 0.02 

8 mg. 

176 

143 


2 

26 

=£= 

0.9 

29.0 

=ti 

0.8 

0.67 

=t 0.03 

10 mg. 

153 

148 

zb 

2 

24 


1.2 

26.4 


0.8 

0.63 

± 0.03 

12 mg. 

194 

148 


2 

21 

d: 

0.8 

25.7 


0.6 

0.67 

0.03 

16 mg. 

49 

117 


2 

23 


1.7 

26.1 

d= 

1.3 

0.69 

± 0.05 

24 mg. 

/ i 

118 

sb 

2 

18 


1.1 

22.0 


0.7 

0.77 

0.05 

Total with 1 tumor 

219 

177 

d= 

4 

35 

=b 

1.0 

34.1 


0.6 

0.70 

0.03 

Total first tumors 

369 

136 

d= 

2 

35 

=b 

0.7 

34.5 

=h 

0.5 

0.70 

0.02 

Subsequent tumors 

676 

152 

=4= 

1 

21 


0.6 

22.5 

d= 

0.3 

0.62 

± 0.02 

Sum 

1,264 

152 


1 

27 

=fc 

0.5 

28.7 

d= 

0.3 

0.69 

0.01 


Table VI: For Tumors Induced with 0.25 Per Cent Benzpv'rene, the Mean Number of Days to 
Observation and Death, the Mean Diameter at Autopsy, and the Mean Daily Increase in Diameter in 

Millimeters 


Group 

No. of 
Tumors 

j Mean Days to 
Observation 

Mean Days 
Observation 
to Death 

Mean Diameter 
in mm. 

Mean Daily 
Increase in Di- 
ameter in mm. 

0.5 mg. 

24 

267 

sfc 

13 

54 


7.0 

35.1 

da 

2.0 

0.57 

± 0.05 

1 . 0 mg. 

44 

245 

ds 

11 

42 

=b 

3.1 

30.4 

=b 

1.8 

0.48 

± 0.05 

1 . 5 mg. 

71 

268 

bb 

9 ! 

45 

cb 

2.6 

34.6 

ds 

1.4 

0.58 

0.04 

2.0 mg. 

74 

251 


7 

46 

db 

2.7 

32,9 

sb 

1.5 

0.55 

0.04 

2.6 mg. 

59 

242 


9 

48 

ds 

3.6 

31.6 

sb 

1.5 

0.45 

=fc 0.04 

3.0 mg. 

98 

271 


7 

40 

ds 

2.2 

28.3 

ds 

1.2 

0.51 

± 0.03 

Total with 1 tumor 

125 

228 

ds 

7 

44 

d: 

2,3 

35.7 


3,3 

0.57 

=*= 0.03 

Total first tumors 

100 

248 

d: 

6 

53 

d= 

1.8 

34.5 

db 

1.8 

0.51 

± 0.03 

Subsequent tumors 

145 

293 

sb 

5 

33 

ds 

2.1 

20.7 

sb 

1,2 

0.47 

0.04 

Sum 

j 370 

259 

sb 

4 

45 

=b 

1.3 

28.3 

dr 

1.2 

, 0.52 

=t 0.02 


Table VII: For Tumors Induced by 0.1 Per Cent Benzpyrene, the Mean Number of Days to 
Observation and Death, the Mean Diameter at Autopsy, and the Mean Daily Increase in Diameter 

in Millimeters 


Group 

No. of 
Tumors 

Mean Days to 
Observation 

Mean Days 
Observation 
to Death 

Mean Diameter | 
in mm, i 

Mean Daily 
Increase in Di- 
ameter in mm. 

0. 2 mg. 

7 j 

294 


34 1 

29 

dr 

7.8 

29.5 

dr 

4.4 

0.41 

rb 

0.11 

0.4 mg. 

13 

301 

ds 

29 ! 

62 

dr 

14.0 

27.5 

db 

2.5 

0.59 

rb 

0.14 

0.6 mg. 

24 

344 

=b 

14 

34 

sfc 

3.1 

30.4 

dr 

2.2 

0.42 

dr 

0.07 

0.8 mg. 

26 

285 

dr 

15 

40 

dr 

4.1 

35.0 

rb 

2.5 

0.49 

ds 

0.08 

1.0 mg. 

24 

290 

=b 

15 1 

50 

db 

5.1 

34.6 

rb 

2.6 

0.58 

ds 

0.06 

1.2 mg. 

33 1 

323 

sb 

15 

43 

=b 

6.1 

27.5 

sb 

2.4 

0.43 

dr 

0.07 

Total with 1 tumor 

48 

301 

sb 

14 

43 

dr 

4.0 1 

30.9 

dr 

1.8 

0.51 

rb 

0.05 

Total first tumors 

32 

295 

ds 

13 

47 

:b 

4.0 1 

33.4 

db 

1.6 

0.45 

dr 

0.05 

Subsequent tumors 

47 

342 

sb 

10 

30 

sfc 

5.0 1 

28.6 

dr 

3.2 

0.50 

rb 

0.10 

Sum 

127 

1 315 

d= 

7 

45 

rb 

3.0 1 

31.6 

dr 

1.1 

0.48 

sb 

0.03 


bone-forming sarcomata than the dilute 
benzpyrene. 

Further, it appears from Tables V, VI, 
and VII that the concentration of the lo- 
calized incitant affected the rate of growth 
or malignancy of the induced neoplasms. 
Tumors induced by 1 .0 per cent benzypy- 


rene had an average increase in diameter of 
0.69 0.01 mm. per day, while the aver- 

age daily increase in diameter of the tu- 
mors induced by 0.25 per cent and 0.10 
per cent benzpyrene was, respectively, 
0.52 0.02 and 0.48 ± 0.03 mm. At au- 

topsy the tumors in the three groups were 
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of nearly equal average diameter, i.c., class of tumor the average rate of growth 
30 mm. The rats with tumors induced by was consistently higher for the neoplasms 
1.0 per cent benzpyrene lived an average induced by the strongest concentration of 
of about thirty days after the tumors were Iienzpyrenc. 

observed, while the bearers of tumors in- Wlien the bone-forming neoplasms were 
dneed by the more dilute benzpyrene hb'cd similarly tabulated, as shown in Table 
an average of forty-fl^•e days. 'Fhere ap- VIII, it appears that the 24 which were 



Doso in rnq. 


Clmrt 2. The mean =*= S. D. I.-jtcnt period for tumors induced by J per cent 
l)c‘n/pyrciie and tlic .average latent period of the bone-forming sarcomata. 


Chart 3. The mean S. D. latent period of tumors induced by 0.25 per 
cent benzpyrene and the average latent period of the bone-forming sarcomata. 

pear to be no significant differences which induced by the 1.0 per cent benzpyrene- 
can be attributed to the total dose or num- had a longer average latent period, longer 
her of foci of irritation in the host or to average period from observation to au- 
whether the induced neoplasm was the first topsy, and a smaller average daily increase- 
of multiple tumors, a subsequently ob- in diameter than the average of the non- 
served neoplasm, or the only tumor in- bone-forming neoplasms of the series.. 
duced in the host. For each dose and each That is, the bone-forming tumors in this. 
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Table VIII: For the Bon'e-Forsung Neoplasms, the Average Days to Observation and Death, the 
A vrERAGE Diameter at Autopsy, and the Average Daily Increase in Diameter in Millimeters 


Group 

No. of 
Tumors 

Average 
Days to 
Observation 

Average Days 
Observation 
to Death 

Average 
Diameter 
in mm. 

Average Daily 
Increase in Di- 
ameter in mm. 

1 per cent 

2.0 mg. 

9 

268 

46 

36 

0.49 

4.0 mg. 

5 1 

239 1 

24 

36 

0.55 

6.0 mg. 

8 

168 

50 

32 

0.31 

8.0 mg. 

1 

136 

34 

16 

0.20 

10.0 mg. 

1 

197 

7 

16 

0.40 

Sum 

24 

220 

41 

32 

0.41 

0.25 per cent 

0.5 mg. 

1 

238 

23 

24 

0.64 

1 . 0 mg. 

3 

257 

32 



1.5 mg. 

5 

355 

42 

35 

0.66 

2.0 mg. 

5 

319 

75 

36 

0.38 

2.5 mg. 

4 

325 

57 

34 

0.47 

3.0 mg. 

3 

367 

79 

22 

0.11 

Sum 

21 

323 

64 

32 

0.53 

0 . 10 per cent 






0.4 mg. 

1 

304 

. , 



0.6 mg. 

9 ■ 

384 

24 

i7 

0.39 

0.8 mg. 

3 

340 

84 

30 

0.43 

1,0 mg. 

3 

223 

56 

25 

0.68 

1 . 2 mg. 

5 

293 

37 

14 


Sum I 

21 

329 

52 

22 

0.-16 


series were more characteristic of the 
tumors induced by the weaker concen- 
trations of benzpyrene. Charts 2 and 3 
compare the average latent periods of the 
bone-forming tumors induced by 1.0 
jier cent and 0.25 per cent benzpyrene, re- 
spectively, with the mean latent period ± 
the standard deviation of the total tumors 
-induced by the same concentrations of benz- 
pyrene, Except for one tumor induced in 
a rat receiving 8 mg. of benzpyrene and 
.one induced by 0.5 mg. of benzpyrene, the 
laverage latent period of the bone-forming 
neoplasms of both series exceeded the mean 
observed for the series as a whole. Since the 
average latent period is determined by the 
dose of the carcinogen and the bone-form- 
3ng tumors occurred most characteristically 
'With dilute concentrations of benzpyrene, 
it may be postulated that the few which 
-wereobserved with the higher concentration 
•of benzpyrene may have resulted from indi- 
-vidual foci in some manner depleted of the 
.-active agent. 

Table IX shows the classification and 
rate of growth of the bone-forming neo- 
plasms induced by each of the three con- 
. centrations of benzpyrene. The tumors are 
.arranged in the order of malignancy re- 


ported by MacDonald and Budd (12) for 
human osteogenic sarcoma. Since the 
ttunors induced by 1.0 per cent benzpyrene 
tended to be more malignant as a group 
than those induced by the weaker concen- 
trations of the incitant, it is surprising to 
find that the proportion of osteosarco- 
mata was higher among the tumors in- 
duced by the two weaker concentrations 
of benzpyrene, and chondrosarcomata, 
which MacDonald and Budd found to be 
intermediate in malignancy, occurred only 
among the tumors induced by the highest 
concentration of benzpyrene. However, 
the bone-forming tumors which were 
primarily fibrosarcoma tended to be less 
malignant than the osteosarcomata. The 
average daily increases in diameter of the 
former were 0.39, 0.34, and 0.28 mm., 
while for the osteosarcomata induced by 
the three concentrations of benzpyrene 
the corresponding figures were 0.50, 0.64, 
and 0.57 mm. Even though these aver- 
ages were based on a very few cases of 
induced heteroplastic bone-forming neo- 
plasms in the rat, they agree with the ob- 
servations of MacDonald and Budd on the 
rate of growth of human osteogenic sar- 
comata. 
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Taiii-ij IX: XuMiiiiR or ]3 onk-1m)umiN(; Tumors op Kach Class, tiik Numrer (In Parentheses) Wiiicii Were 
Charted, and the Averaoe Daha' Increase in Diameter in Millimeters of the Charted Tumors 



1 Per Cent 

0.25 Per Cent 

j 0.10 Per Cent 

Classification 


Avc. Daily j 


Ave. Daily 


Ave. Daily 

No. of 

Increase iu i 

No of 

Increase in 

No. of 

Increase in 


Tumors 

Diameter | 

Tumors 

Diameter 

Tumors 

Diameter 



iti inin. 


in mm. 


in mm. 

lubrosarcoina j 

15(11) 

0.39 

5(4) 

0.34 

S(2) 

0.28 

Chondro.s.arcoma j 

5 (3) 

0..33 

0 


0 

, . 

Ostcosarconi.a i 

6(4) 

O.-TO 

16(7) 

0.04 1 

13(3) 

0.67 

Total 

2! (IS) 

0.4! i 

21 (11) 

0.53 

21 (5) 

0.46 


SUMMARY 

1. Among 7,500 neoplasms indticcd in 
tlie rat’s liver by Cysliccrciis fasciohiris, 
49 ivere bone-fonning tumors. Six of 
tliese have been previously reported. 

2. 7'hese rare bone-forming inniors 
were fortuitoiLslj* distributed in the several 
lobes of the liver, in five different inbred 
strains of rats, and varied, like the non- 
bone-fonning neoplasms of the series, from 
benign to highly malignant growths. 7'hc 
hosts had from 1 to 04 parasitic cysts and 
the latent period was extremely variable. 

3. Sixty-six bonc-fonning neoplasms 
were observ’cd in a series of 2,351 tumors 
induced in rats by the subcutaneous in- 
jection of paraffin containing 3: 4-benz- 
pyrene. These neoplasms occurred in 
rats of both .sexes of seven different inbred 
strains. 

4. The bone-forming neoplasms were 
induced by tliree concentrations of lienz- 
pyrene, namely, 1.0 per cent, 0.25 per cent, 
and 0.10 per cent, and comprised 1.0 per 
cent, 7.0 per cent, and 20.0 per cent of tlie 
tumors induced by these respective concen- 
trations of the incitant. 

5. The concentration of the incitant 
affected the rate of growth and malignancy 
of the induced neoplasms. Tumors in- 
duced by 1,0 per cent benzpyrene had a 
shorter latent period, a greater average 
daily increase in diameter, and killed the 
host in a shorter average interval after ob- 
servation than the tumors which were 
induced by weaker concentrations of benz- 
pyrene. 

6. The bone-forming neoplasms in- 
duced by 1.0 per cent benzpyrene had a 
longer average latent period, longer av- 


erage ]5criod from observation to death, 
and a smaller average daily increase in di- 
ameter than the average of the series. In 
these characters, tliey resembled the tu- 
mors induced by the weaker concentra- 
tions of benzpyrene. 

7. The most favorable incitant of het- 
eroplastic bone-forming neoplasms was 
0.10 per cent benzpyrene in paraffin, the 
weakest concentration of incitant thus far 
tested. 

S. The osteosarcomata had a greater 
average daily increase in diameter than the 
bone-containing neoplasms, which were 
primarily fibrosarcomata. 

Wayne University College of Medicine 
Detroit 20, Mich. 
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CASE REPORTS 


So-Called "Subperiosteal Giant-Cell 
Tumor"’ 

MAI. ARTHUR J. PRESENT. M.C., A.U.S. 

Very few so-called subperiosteal giant- 
cell tumors have been reported, and an in- 
teresting diagnostic j)roblem is offered 
when one is seen radiographically. Ge- 
schickter and Copeland (1) reported but 
four such cases in their scries and noted 
that all had been published .since January 
192G. They point out the characteristic 
histon^ of trauma and the short duration 
of symptoms. These features were noted, 
also, in the cases of Cone (2) and Potts (3). 

The striking microscopic observation of 
multinuclcated giant cells and the osteo- 
genic response of the periosteum has given 
the name of subperiosteal giant-cell tumor 
to this condition, which histologically bears 
a close resemblance to giant-cell tumor of 
bone. It is believed by MacCallum (d), 
Cone (2), and Gcschickter and Copeland 
(1), to be a reparative process, a process 
modified b)' the cells and the mechanical 
factors present beneath the periosteum. 

Radiographically a more or less com- 
pletely encapsulated mass is seen, elevating 
the periosteum and excavating the adja- 
cent cortical bone. No bone proliferation 
is apparent and there is no true medullary 
involvement. The latter condition may 
be suggested, however, by decreased den- 
sity over the areas of eroded cortical bone. 

A 33-year-oM soldier was admitted to the Hoff 
General Hospital on Aug. 31, 1943, complaining of 
pain in the left forearm of two months’ duration. 
Discomfort had been noticed a few hours after scuf- 
fling in company football, and there had been early 
niild swelling just below the elbow posteriorly. 
These symptoms were aggravated by use and at 
first varied in intensity. Subsequently, the pain be- 
came sharp and more persistent, and the swelling 
increased slowly. On Aug. 28 the patient presented 
fiiraself for treatment at his station hospital, whence 
he was transferred to HolT General Hospital with a 
diagnosis of “osteogenic sarcoma." 

Physical examination on admission revealed a 

' Accepted for publication in June 1944. 



Fig. I. .Subperiosteal giant-cell tumor of radius. 


firm, circumscribed fusiform swelling on the dorsal 
aspect of the left radius at the junction of its proxi- 
mal and middle thirds. Complete function was 
present except that supination was limited some- 
what by pain. Tenderness was elicited on palpa- 
tion. 

Roentgenograms revealed a well circumscribed, 
faintly calcified mass 5 cm. distal to the articular 
surface of the radial head (Fig. 1). It extended for 
.5 cm. along the shaft of the radius and was 2 cm. 
in width. Beneath it the cortical bone showed a 
saucer-like excavation, and the medullar)^ bone 
contained several areas, of apparent diminished den- 
sity. The margins of the elevated periosteum or 
tumor were rounded and lacked the “triangle” so 
frequently seen in malignant neoplasms. The 
findings were interpreted as follows: “A benign 
tumor with subperiosteal hematoma as the most ’ 
probable diagnosis. A malignant tumor cannot be 
entirely excluded." 

Under an upper arm tourniquet the area of the 
mass on the dorsum of the left forearm was opened 
on Sept. 8, 1943, by Major Robert F. Warren, M.C. 
The tumor was found to be bluish-gray, about 5 cm. 
long and 4 cm. wide, and enclosed by an edematous 
capsule. Aspiration of 3 c.c. of bloody fluid by 
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Klippel-Feil Malformation; Report of 
a Case in an Adult 

MAJ. WILLIAM E. ALLEN, JR., M.C., A.U.S. 

According to Dyke (2) the so-callcd 
Klippel-Feil malformation of the cervical 
region of tlic spine was first described by 
Willett and ^Valsllam in 1880. OUicr 
MTiters (1, 0, 0) disagree, attributing the 
first description to Klippel and Feil in 
1912, In 1919 Foil compiled all the re- 
ported cases and published them in the 
form of a thesis (3, G). 

Congenital anomalies of the cervical 
spine were once considered uncommon 
(1, 3, 4), but in recent years they have 
been repeatedly described and are prob- 
ably even more frequent than the case 
reports would indicate. In 1932, only 30 
cases of tlie Klippel-Feil syndrome had 
been reported, chiefly in the French litera- 
ture; 3 cases had been reported in Amer- 
ica and 1 in England (1). In 1934 Willard 
and Nicholson (6) were able to collect GO 
cases from the literature. A number of 
additional reports have appeared since 
that time. 

The anomaly is characterized clinically 
by an absence or shortening of the neck, 
lowering of the hair line on the back of the 
neck, and limitation of motion, especially 
lateral bending, of the neck. Flexion, ex- 
tension, and rotary movements are usually 
normal (5). All or most of the bodies of 
the cervical vertebrae may be fused (1, 
2, 4, 6). The number of the cervical verte- 
brae may be diminished, the spinous proc- 
esses may be fused, and often there is an 
irregular formation of the lateral masses 


and bodies. The arches of the vertebrae 
may fail to unite posteriorly, resulting in a 
spina bifida occulta. Often there are as- 
sociated malformations of the ribs, such as 
cervical ribs, crowding of the ribs, fusion 
of the ribs, as well as congenital anomalies 
in other parts of the body. Fusion of the 
scapula with the cervical vertebrae may 
occur (2). Willard and Nicholson (6) give 
the following specific additional varia- 
tions, which have been noted in reported 
cases: fusion of the atlas to the occiput; 
fusion of the first three vertebral bodies 
with fusion of the spines of the third, 
fourtli, and fiftli cervical vertebrae; fusion 
of tlie first and second cervical vertebrae 
with tlie third intact and the fourth, fifth, 
and sixth fused ; fusion of the third, fourth, 
fiftli, and sixth cervical bodies and fusion 
of the sixth and seventh cervical and first 
and second dorsal spinous processes; re- 
duction to four cervical vertebrae; all 
cervical vertebrae fused in one mass with 
four cervical ribs and reduction of the dor- 
sal vertebrae to eight; a posterior spina 
bifida occulta which may extend from occi- 
put to thorax; fusion of the six upper 
dorsal vertebrae; fusion of first and sec- 
ond right ribs and two ribs arising from 
fourth dorsal vertebrae on the left, fusion 
of the fifth lumbar vertebra and the sa- 
crum ; dorsal spina bifida occulta and sacral 
rachischisis ; oblique bodies of the cervical 
and dorsal vertebrae with a hemivertebra 
and unfused lamina. From this enumera- 
tion the wide range of variation is obvious. 

The etiology of the malformation is un- 
certain, but all writers agree that, what- 
ever the changes may be, they take place 
within the uterus, early in fetal develop- 
ment. Trauma (3, G), arrest in develop- 
ment (4), intrauterine inflammation (3), 
irregular segmentation of the spine occur- 
ring in the early weeks of fetal life, and 
morbid conditions interfering with normal 
development of the fetus .(1) have been 
given as causes. In 1919 Feil expressed 
the belief that a high spina bifida is the 
original lesion and that pressure and 
trauma later in fetal life cause the fusion 
and malformation (6). 
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Fig. 1. Photographs of patient showing short neck and small lipoma in right scapular region, asymmetry of 
suprascapular regions due to elevation of right scapula, and low hair line. 



Fig. 2. Lateral roentgenogram of cervical spine show- 
ing deformities of bodies and spinous processes. 


The lesion is most commonly confused 
with tuberculosis of the cervical spine, but 
can be differentiated from that disease by 
the absence of rigidity, motion without 
pain, and the roentgen findings. It may be 
associated with unilateral edema of the 
upper extremity, mirror movement or syn- 
kinesia, muscle spasm, constant contrac- 


tion of the cervical muscles, high scapula 
(Sprengel’s deformity), deformities of the 
shoulder and bones of the upper extremity, 
torticollis, facial asymmetry, dorsal scolio- 
sis, difficulty in breathing or swallowing, 
shortness of breath, nystagmus, lesions of 
the brachial plexus, spastic paraplegia, 
sphincteric disturbances, neurotrophic 
joints, absence of the external auditory 
meatus, deafness, kyphosis, and mental 
deficiency. 

There is no treatment for the deformity 
itself (1), although Willard and Nicholson 
(6) quote Heidecker as claiming improve- 
ment in mobility after gymnastic exercise. 
The condition, while most frequently 
found in children, is not incompatible 
with longevity, having been observed in a 
patient of seventy years (3). 


CASE REPORT 

A colored soldier, age 24, a native of North Caro- 
lina with seven months’ Army service, was seen in 
the Orthopedic Out Patient Clinic of Station Hos- 
pital No. 1, Ft. Huachuca, Ariz., on June 23, 1943, 
complaining of a small tumor on his right shoulder, 
which caused him some difficulty in carr)>-ing his 
pack. He was sent to the X-Ray Department for 
an examination, which revealed elevation of the 
scapula and a malformation of the upper ribs an 
dorsal spine. The patient was admitted to the hos- 
pital for further study on June 30. His chief com- 
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Fig. .I. RoentRL'iiOKraiii of lliornx sIiinviiiK iiialfonna- 
tion of upper dorsal vcrtelirnc aiul ritis. 


plaint was still the small mass <m his rij^lit sl.oiilcler. 
He Kiive a hislon.’ of measles and malaria as a child 
and an injury to his rigltl shoulder at the a^e of nine. 
He had had no tropical service, admitted the use of 
tobacco hut denied the use of alcohol. There was no 
familial history of chronic or dcKenerative disease. 
His father, mother, four sisters, and four brothers 
were liviii}; and well. None slanved any deformity. 

The patient was intcllis'ent and mentally alert 
and was anxious to j^ct back to his company. His 
neck was thick and short and his hair line low. Me 
could not move hi.s neck laterally in either direction, 
but limited fle-xion, extension, and rotary molitm 
were possible. There was a kyphosis of the upper 
dorsal spine. The riKht scapuhi was elevated, and 
there was a soft, freely movable soft-tissue mass, (> 
cm. in diameter, just above the medial angle of the 
right scapula. other evidence of disease, de- 
formity, or congenital anomaly w:is noted. There 
was no evidence of synkinesia. 

Roentgen examination of the thorax and spine re- 
vealed the following anomalies: (1) elevation of the 
right scapula; (2) fusion of the first ccrxdcal verte- 
bra to the occiput; (:i) fusion of the bodies of the 
second and third cervdcal vertebrae; (4) fusion of 
the spinous processes of the second and third cervi- 
cal vertebrae; (5) narrowing of the body of the 
fourth cervical vertebra; (0) spina bifida occulta of 
the fourth cervical vertebra ; (7) spina bifida occulta 
of the seventh cervical vertebra; (8) bifid spinous 
process of the fifth cervical vertebra; (0) partial 
fusion of the bodies of the seventh cervical and first 

dorsal vertebrae on the left side ; (10) dorsal hemi- 
vertebrae; (!]) deformed bodies of the upper dor- 
sal vertebrae; (12) kyphosis of the upper dorsal 
spine; (].3) right scoliosis of the dorsal spine; (14) 



Fig. 4. Rocnlcenogram showing malformation of 
lower cervical and upper dorsal vertebrae and ribs. 


right cervical rib; (15) fusion of the first and second 
ribs on the right at their vertebral articulation; 
(Ki) fenestration of (he second rib on the right in the 
posterior axillarv’ line: (17) a rudimentary right 
twelfth rib; (IS) narrowing of the intercostal 
spaces in the left mid lliorax; (IP) thinning of the 
left fifth ril) posteriorly. 

SUMMARY 

A case of malformation of the upper 
spine and thorax in a soldier who had en- 
gaged in strenuous infantry field training 
for seven months without symptoms is re- 
ported. 

.•Jl)3(i Vine Grove Avc., 

Si. Louis 1.5. Mo. 
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Lewis George Allen, M.D 


In the choice of Lewis George Allen as 
President, the Radiological Society of 
North America has been fortunate. Dur- 
ing the years of his membership Doctor 
Allen has demonstrated his willingness to 
assume responsibility and his ability to 
work diligently and with originality in the 
discharge of his duties. His was the task of 
formulating the plans and executing the 
details of the first Refresher Series pre- 
sented by the Radiological Society, an 
undertaking which those who have had the 
opportunity of working with him know to 
have been an exacting one. 

Born in Lenexa, Kansas, Doctor Allen 
was graduated from the University of Kan- 
sas School of Medicine. He served an 
internship at St. Joseph’s Hospital, Kansas 
City, Mo., and at the Royal Victoria Hos- 
pital, Montreal, Canada, the latter being 
interrupted by his entrance into the United 
States Army in World War I. Assigned to 
the Kansas City School of Military Roent- 
genology, he was with the A. E. F. as a 
member of Base Hospital 116 and Mobile 
Hospital No. 9. 

Following the war, Doctor Allen entered 
upon the private practice of radiology in 
Kansas City, Kans. He is radiologist to 
Bethany Hospital, Providence Hospital, 
and St. Margaret’s Hospital, in that city, 
and is Professor of Clinical Roentgenology 
in the University of Kansas School of Medi- 
cine. 

Doctor Allen has not limited his activi- 
ties to radiology but has taken a lively 
interest in organized medicine. He is a 
Fellow of the American College of Physi- 


cians, has for many years been active in 
the affairs of the Kansas Medical Society, 
and has served as President of the Wyan- 
dotte County Medical Society and as Presi- 
dent of the Kansas City Southwest Clinical 
Society. He is an honorary member of the 
Kansas City Academy of Medicine and ac- 
tive in various committees of the Medical 
School. 

His interest in radiology has made him 
an energetic participant in local and na- 
tional radiologic organizations. He was a 
member of the first class certified by the 
American Board of Radiology. He is a 
Chancellor of the American College of 
Radiology and Chairman of its Commis- 
sion on Public Relations. He is Past-Presi- 
dent of the Kansas Radiological Society 
and a member of the American Roentgen 
Ray Society. 

Civic affairs have claimed Doctor Allen’s 
attention to the end that he is now Chief 
of Emergency Medical Service under the 
Civihan Defense program for Kansas City, 
Kans., as well as participating in the Ki- 
wanis Club, of which he is a charter 
member. He is a trustee of Group Hos- 
pital Service, Inc., and Surgical Care, Inc. 

Doctor Allen has contributed numerous 
articles to the literature of radiology and 
has taken an active part in the programs of 
the medical organizations of which he is a 
member. 

The demand for relaxation from such a 
busy routine is satisfied by motion picture 
photography and the operation of a sma 
farm near Kansas City. 

Ira H. Lockwood, M.D. 
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A Trade Journal Looks at Medicine 


The August 1944 issue of the Railroad 
Journal^ is designated “American Health 
Number.” This remarkable issue of a 
trade journal should be read by all physi- 
cians interested in medical practice. We 
say “remarkable” because, for the first 
time, to our knowledge, a monthly maga- 
zine published by and for a large industrial 
group, devotes an entire issue to an author- 
itative series of articles on the problem of 
sickness and sickness insurance. 

The tenor of the majority of the articles 
may be gleaned from the title of the lead- 
ing editorial and the contents of a “box” 
at the end of the editorial section. The title 
of the editorial, by Nathan Smith Davis, 
III, M.D., of Northwestern University 
Medical School, is the familiar and perti- 
nent aphorism attributed to Bishop Creigh- 
ton of London: “No people do so much 
harm as those who go about doing good.” 
To this group, in the United States, Dr. 
Davis attributes such projects as the Na- 
tional Health Program, the Report of the 
National Resources Planning Board, and 
the Wagner-Murray-Dingell Bill. The box 
at the end of the editorial section reads as 
follows: 

* Available from Mr. Alex Brandau, Public Relations 
Director, The Railroad Journal, 65 East Harrison St., 
Chicago, 111. 


Message to Employers 

The sole purpose of this issue is to bring to you the 
story of the efforts and accomplishments of American 
Doctors and Hospitals — and to suggest that you give 
serious thought to the protection of yourself and 
your employees through the establishment of insur- 
ance programs similar to the ones described in this 
issue. 

If You Don’t Do It, the Government Will — at 
Higher Cost 


The contributors to the issue include 
Victor G. Heiser, John R. Manhix, Louis 
H. Pink, Edward H. Skirmerj Morris 
Fishbein, and numerous other well known 
writers on the subject of medical care. 
Their opinions are expressed concisely, and 
the volume represents an unusually con- 
venient collection of such points of view. 
If any suggestion could be made for future 
issues of this type, it would be to include 
more data on all of the various State Med- 
ical Society sponsored plans, and to list 
the addresses in order that interested ex- 
ecutives and others would know exactly 
where to go for information. 

L. H. Garland 
Lt. Comdr. {MC) USNR 



ANNOUNCEMENTS AND BOOK REVIEWS 


NEBRASKA RADIOLOGICAl- SOCI ETV 

At the incctitii; of the N'ebrnshii Undiolojjical 
Society held Xov. lo, the foilowiii}' ofliccrs were 
clcctcdt E. L. Simoiids. M.D.. Omaha, President; 
Donald H. Brcit, M.D., I'liiversity of Nebraska 
Hospital, Omaha Secretary-Treasurer. 

VIRGINIA RADIOLOGICAL SOCIliTV 

The newly elected odicers of the \’irK<ii>a Radi- 
ological Society are; Clayton W. Eley. M.D., Nor- 
folk, Prcsidcjit; W. P. Gilmer, M.D.. Clifton Eorge, 
Vice-Prc.sident, and E. L. L'lnnagan, M.D., Rich- 
mond, Secretary. 


Book Reviews 

.MijrAsrasE.s, -Mriniot, anh Suiwtc.u.. Bv 
FORD \V. Tituwi.is, M.I)., Attending .Speciali.st in 
General Medicine, United Stales I’tiblic Health 
Hospitals, New York City; Attending Pliy.sieinn. 
South County Hospital, Wakefield, Rhode Island; 
Special Consultant, Rhode Island Department 
Public Health; Author Care of the Aged (Geri- 
atrics), Prcclinical Medicine. Foreword bv Hv- 
HERT A. Royster, A.B., M.D., I'.A.C.S., Hono- 
rary Chief of Surgical .Scn'icc, Rex Hospital; 
Chief-of-Staff, St. Agnes Hosiiital; Consulting 
Surgeon, Dix Hill Stale Hospital, Raleigh ; Fellow, 
Aniericiin Board of .Surgery. A volume of 23t) 
pages, with L'j illnslralions. Published bv the 
Charlotte Medical Press, Charlotte. N. C..'lt)M. 
Price .?5.0n. 

The term metastasis, while it is particularly as- 
sociated with transfer through the blood or lymph 
stream of malignant cells from a primary focus to 
some distant site, is equally applicable to the move- 
ment of bacteria and to the change of location of 
disease,s of virus origin and those due to jwotozoa 
and other parasites. All the.se phases of the prob- 
lem are included in Doctor Thewlis's book. The 
work is essentially a series of outlines, preceded by a 
brief general introduction. Its object is to provide a 
ready guide to the probable secondary sites of vari- 
ous disease processes. 

The first of the outlines has to do with Neoplasms. 
Here are listed the numerous types of new growth — 
from acanthoma to xanthomatosis — with the pri- 
niary sites and the sites of metastasis given under 
^ach, the sites of predilcelion being italicized. The 
second and third outlines cover Infections and In- 
ectious Diseases, between which the author makes 
^ distinction. Under the latter head are included 
actinomycosis, amebiasis, bilharziasis, blastomycosis, 


cerebrospinal meningitis, echinococcus cyst, erysip- 
elas, gonorrhea, influenza, leishmaniasis, meningitis, 
mumps, parasitic diseases (trv'panosomiasis, ma- 
laria, filariasi.s), rheumatic fever, S. suipestifer infec- 
tion, syphilis, trichinosis, tuberculosis, tularemia, 
and typhoid. The fourth of the outlines, headed 
.Mi.sccIIaiiy, includes a variety of conditions not 
covered by the other classifications, as the anemias, 
arthriti.s, endocarditis, leukemia, etc. The final 
outline, which covers 100 pages, or almost half the 
volume, is perhaps the most valuable of all. Here 
the organs and regions of the body are listed with 
the primary lesions affecting each, the metastases 
to which they may give rise, and the metastatic 
le.sions by which each may be involved. 

An extensive bibliography is given at the end of 
the book and an adequate index makes it possible 
to find quickly either the disease or anatomical 
area in which one is interested. This feature is par- 
ticularly useful, as the author's classification of dis- 
eases may in some instances be open to question. 
A jinmber of anatomical drawings showing the 
lymph drainage .areas arc reproduced from standard 
texts. 

Mechanically the book sufifers somewhat from 
wartime printing conditions, and it is unfortunate 
that the errors listed on the insert could not have 
been caught in the proof. These features, however, 
do not impair the value of the work for reference. 
It should appeal especially to the busy practitioner 
who wishes to refresh his memory as to the routes 
and sites of metastasis. It will be of value to intern- 
ists, .surgeons, pathologists, and roentgenologists, 
and, of course, to all students of medicine. 

Tub 19^4 Ybak Book of Radiology. Diagnosis, 
edited by Charles A. Waters, M.D., Associate 
in Roentgenology', Johns Hopkins University; 
.Assistant Visiting Roentgenologist, Johns Hop- 
kins Hosintal; Associate Editor, Whitmer B. 
Firor, M.D., Assistant in Roentgenology, Johns 
Hojikins University; Assistant in Roentgenology, 
Johns Hopkins Hospital (on leave with the Armed 
Forcc.s). Therapeutics, edited by Ira I. Kap- 
lan, B.Sc., M.D., Director. Radiation Therapy 
Department, Bellevue Hospital, New York City; 
Clinical Professor of Surgery, New York Uni- 
versity Medical College. A volume of 448 pages, 
with 863 illustrations. Published by The Year 
Book Publishers, Chicago, 111. Price S5.00. 

This latest addition to the series of Year Books of 
Radiology follows the general plan of the earlier 
volumes in its presentation of abstracts of articles 
appearing in the world’s literature during the last 
year, which is to say from about the middle of 1943 
to the middle of 1944. It is a volume of 450 pages. 
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well printed and bound, and a worthj’’ addition to 
any medical libran'. 

As the editors point out, the year was a particu- 
larly difficult one for such a project. In spite of this, 
the volume compares favorably with those of past 
years. The literature — with unavoidable geographi- 
cal limitations — is well covered, and the abstracts 
are good, giving the essential content of the articles 
in fairly full detail. The reproduction of numerous 
well chosen illustrations adds greatly to the value 
of the text. Under the two main divisions of Di- 
agnosis and Therap}'-, the material is classified on 
an anatomical basis, and a comprehensive index is 
appended. 

The book is interesting and instructive throughout 
and is especially helpful now, when so much must 
be done in so little time. It is recommended without 
qualification. 

The Practice of Medicine. By Jonathan- 
Campbell Meakins, M.D., LL.D., Brigadier, 
Deputy Director General of Medical Services, 
Royal Canadian Army Medical Corps; Professor 
of Medicine and Director of the Department of 
Medicine, McGill University; Physician-in-Chief, 
Royal Victoria Hospital, Montreal; Formerly 
Professor of Therapeutics and Clinical Medicine, 
University of Edinburgh; Fellow of the Royal So- 
ciety of Edinburgh; Fellow of the Royal Society of 
Canada; Fellow of the Royal College of Physi- 
cians, London; Fellow of the Royal College of 
Physicians, Edinburgh; Honorary Fellow of the 
Royal College of Surgeons, Edinburgh ; Fellow of 
the Royal College of Physicians, Canada; Fellow 
of the American College of Physicians; Honorarj- 
Fellow of the Royal Society of Medicine. A vol- 
ume of 1,444 pages, with 517 illustrations, includ- 
ing 48 in color. Published by the C. V. Mosby Co., 
St. Louis, Mo. Fourth Edition, 1944. Price 
.$ 10 . 00 . 

The present edition of Meakins’s well knoivn 
Practice of Medicine represents a considerable re- 
vision over the edition of 1940, new material having 
been added to keep pace with advances both in ci- 
vilian practice and in military medicine. The cur- 
rent interests of the author, as Brigadier, Deputy 
Director General of Medical Services of the Royal 
Canadian Army Medical Corps, are reflected in the 
inclusion in a text on internal medicine of such con- 
ditions as immersion foot, blast injuries, crush syn- 
drome, and other states rvhich have become more 
common in wartime. .A.11 of the general features of 


the previous edition are retained or amplified. The 
section on the use of the sulfonamides is thoroughly 
adequate for a general text, and additional consider- 
ation of chemotherapy is given under the specific 
diseases in which it is indicated. Penicillin receives 
brief mention. 

A unique feature is the illustrative material in- 
cluded in this book. Of the 517 illustrations, 186 are 
reproductions of roentgenograms, well selected for 
their teaching value. The present-day importance 
of radiography in diagnosis is well correlated with 
the clinical picture in diseases of the various sys- 
tems. 

In line with modem thought, added emphasis is 
placed on functional disturbances and psychoso- 
matic medicine. The importance of prophylaxis over 
therapy — positive health as opposed to negative 
health or disease — is stressed. 

Each section is followed by an adequate bibliog- 
raphy, and a 50-page index makes the comprehen- 
sive contents of this text readily accessible. 

The Urinary Tract. A Handbook of Roentgen 
Diagnosis. By H. Dabney Kerr, M.D., Pro- 
fessor of Radiologyq State University of Iowa Col- 
lege of Medicine, and Carl L. Gillies, M.D., 
Associate Professor of Radiology, State Univer- 
sity of Iowa College of Medicine. A volume of 
320 pages, with numerous illustrations. Pub- 
lished by The Year Book Publishers, Inc., Chicago, 
Price $5.50. 

This is the third of a projected six-volume series 
of handbooks on roentgen diagnosis and follows es- 
sentially the form of the preceding volumes. It is 
actually an atlas containing many illustrations and 
streamlined clinical and roentgenological text of 
unusual clarity. 

The authors have divided the book into sections 
on the kidney, ureter, bladder, and urethra. Under 
each section a fairly uniform pattern is followed. 
A general description is given of the lesion under 
consideration, followed by a group of excellent illus- 
trations, each of which is clearly described on the 
opposite page. These illustrations are unretouched 
and the reduction is uniform throughout, 37 per 
cent of actual size. Many helpful hints regarding 
differential diagnosis are included both in the te,xt 
and illustrations. A bibliography is appended. 

This is an excellent handbook for students arm 
roentgenologists and can be highly recommended. 
It is concise, lucid, and smprisingly complete for its 
size. 
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Editor’s Note. — Will secretaries of societies please co- 
operate by scndiiiB iiifomiation to Howard P. Doub. 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiolopeal Society of North America. — Secretary, D. S. 
Childs, M.D., 007 Medical Arts Buildinj;, Syracuse 2, 
N. Y. 

American Eoetilgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American Colicky of Radiology. — Secretary, Mac F. 

Cabal, 510 N. Michigan Ave., Chicago 11, III. 
Section on Radiology, American .Medical Association . — 
Secretary, U. V. Portinann, M.D., Cleveland Clinic, 
Cleveland C, Ohio. 


AltKAHSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Montiecllo. Meets every three months and 
annually at meeting of State Medical Society. 

CAUFOHKIA 

California .Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D.. University of California 
Hospital, San Francisco, Calif. 

Los Angeles County ^fedical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1-107 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland. 
M.p., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jade, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7 :45 r.M., 
in Toland Hall, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.p., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month at the Denver Athletic 
Club, 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthlyt second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer 

Charles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

■Georgia Radiological Society. — Secretary-Treasurer, 
.James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meetings twice annually, in November and 
•Rt the annual meeting of State Medical Association. 

ILLINOIS 

Roentgen Society. — Secretary, Fay H. Squire, 
v Congress St., Chicago 12. Meets 

at the Palmer House, second Thursday of October, 
■November, January, February, March, and April. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DcHollnndcr, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
Secretary, Frank S. Hu.ssey, M.D., 250 East Superior 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting iu May. 

IOWA 

The Iowa X-ray Club. — Secretary, Arthur W. Erskine, 
M.D., Suite 326 Higley Building, Iowa City. Holds 
luncheon and business meeting during annual session 
of Iowa State Medical Society, 

KENTUCKT 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville. 
LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at offices of members. 

lAARYLAND 

Baltimore City Medical Society, Radiological Section . — 
^ccrefary, Walter L, Kilby, M.D., 101 W. Read St.. 
Baltimore 1. Meets third Tuesday- of each month. 


MICHIGAN 


Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May. 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists. — Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 


ment. 


MINNESOTA 


Minnesota Radiological Society. — Secretary, A. T. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City.— Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City. 
Mo Meetings last Thursday of each month. 

The St. Louis Society of Radiologists.— Secretary, E. W. 
Spinzig, M.D., 2646 Potomac St. Meets on fourth 
Wednesday of each month except June, July, August, 
and September, at a place designated by the president. 


NEBRASKA 

Nebraska Radiological Society. — Secretary-Treasurer, 
Donald H. Breit, M.D., University of Nebraska Hos- 
pital Omaha 6. Meetings third Wednesday of each 
month at 6 p.m. in either Omaha or Lincoln. 

new ENGLAND 

New England Roentgen Ray Society (Maine, New Hamp- 
shire Vermont, Massachusetts, and Rhode Island).— 
Secretary-Treasurer, George Levene, M.D., Massachu- 
setts Memorial Hospitals, Boston, Mass. Meets 
monthly on third Friday at Boston Medical Library. 
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NEW JEHSEY 

Radiological Society of New Jersey, — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. 
Meetings at Atlantic City at time of State Medi- 
cal Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc., — Secretary, 
William J. Franeis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F, Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19, Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E, 61st St., New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. Jobfi’s Hospital, Fargo. Meetings 
by announcement. • , ' . 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 

M. D., 1061 Reibold Bldg., Dayton 2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia4. 
Meetings held first Thursday of each month at 8:15 
P.M., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22d St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24, Pa. Meetings are held on the second 
Wednesday of each month at 4:30 p.m., from October 
to June, at the Pittsburgh Academy of Medicine, 322 

N. Craig St. 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota 
South Dakota, Nebraska, Kansas, Texas, Wyoming. 
Montana, Colorado, Idaho, Utah, New Mexicoj— 
Secretary, A. M. Popma, M.D., 220 North First St. 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas-Fort Worth Roentgen Study Club.— -Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg,, Fort Worth, Texas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 

Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, Baylor Hospital, Dallas. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latane 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference. 
Secretary, E. A. Pohle, M.D., 1300 University 
Madison 6, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301 , Service Memorial Institute. 

CANADA 

La Societe Canadienne-Frangaise d’Electrologie eide 
Radiologie Medicates. — General Secretary, Orig^ne Dn- 
fresne, M.D., Institut du Radium, Montreal, Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Dnton 
Street, Montreal; sometimes, at homes of member . 

CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba. 
in Hospital Mercedes, Havana. Meetings are a 
monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Roentgenological Findings in Bilateral Symmetrical 
Thinness of the Parietal Bones (Senile Atrophy): 
Report of a Case with a Review of the Literature. 
Angus K. Wilson. Am. J. Roentgenol. SI: GS.^-GDO, 
June 1944. 

A case of bilateral symmetrical thinness of the 
parietal bones is presented in detail and a general re- 
view of the literature is given with a bibliography of 
sixty-seven references. It is probable that the con- 
dition was known to the ancients, since many examples 
taken from Egj'ptian tombs have been dc.scribed. The 
first modern description is ascribed to Kohler in 1786. 
The characteristic location of the thinned areas is be- 
tween the sagittal suture and the parietal iwomincnce; 
Characteristically, there is a crest-like ridge of inter- 
vening bone centered on the sagittal suture which sepa- 
rates the parietal depressions. Frequently, there is a 
.shallow groove-like depression of the sagittal crc.st. 

Two chief forms have been dc.scribed: (1) a roughly 
triangular or quadrilateral flattened depressed area 
and (2) a trough-like depression running longitudinally 
along both sides of the sagittal suture. The latter 
type may extend into the frontal and occipital areas. 
Pathologically, there is no sharp line of demarcation 
between the depression and the adjacent normal ex- 
ternal tables; the margins shelve gradually into the 
thinned area. The floor of the depression may be of 
parchment-like thinness, extremely fragile, and trans- 
lucent. 

Many theories have been advanced in an attempt 
to explain this thinning of the parietal bones. By the 
majority of authors it is considered an atrophic change, 
but explanation as to the cause of the atrophy varies 
widely. The views of numerous students of the 
subject arc presented. 

Roentgen diagnosis of the condition and differentia- 
tion from disease processes are based on the finding of 

(1) a symmetrical bilateral localized involvement with 

(2) smooth, regular margins, (3) absence of a surround- 

ing zone of new bone formation, (4) lack of evidence of 
malignant lesions elscrvliere in the body, and (5) 
absence of pain or tenderness. The author was able 
to find only one other case published in the American 
literature with roentgenologic findings (Moore: J. 
Missouri M. A. 26: 396, 1929), but in a footnote refers 
to a recent article by Camp and Nash (Radiology 42: 
42, 1944) which was published subsequent to the prep- 
aration of his paper. L. W. Paul, M.D. 

New Light on the Origin of Qraniolacunia. J. Blair 
Hartley and C. W. F. Burnett. Brit. J. Radiol. 17: 
110-114, April 1944. 

A case of partial or circumscribed craniolacunia or 
lacunar skull with hydrocephalus, in a stillborn fetus, is 
reported. The skull showed marked lacunar changes 
in the anterior halves of the cranial bones centrally, 
while the peripheral and posterior portions and the 
parietal bones were normal in this respect. The 
squamous portion of the occipital bone rvas strikingly 
expanded. 

This case, which is the first of partial or circum- 
seribed craniolacunia to be recorded, is of special in- 
terest in relation to the etiology of the condition. The 


authors examine the three most commonly held theories 
in the light of their observations. (1) The theory of a 
pressure effect due to an internal hydrocephalus would 
not seem to hold here, in view of the localized character 
of the changes. (2) While a developmental chromosomal 
defect might enter into consideration, observations in 
other cases, indicating that the condition has a ten- 
dency to disappear with increasing age, are opposed to 
this view, since such developmental defects and de- 
fonnitics invariably persist. (3) The third etiologic 
theory appears more likely, namely that this anomaly 
results from some hormonal or dietary deficiency 
during pregnancy. Rats receiving a deficient diet have 
been shown to produce offspring with congenital skull 
defects and rib deformities (Warkany and Nelson; 
Am. J. Roentgenol. 47: 889, 1942); craniolacunia is 
often found in association with other skeletal defects, 
chiefly in membranous bones; finally, the condition is 
observed only in children of the poorer classes. 

SvDN'EV J. Hawley, M.D. 

Tuberous Sclerosis. A. T. Ross and W. W. Dicker- 
.son. Arch. Neurol. & Psychiat. 50: 233-257, Septem- 
ber 1943. 

In tliis rather lengthy article, the various features of 
the congenital hereditary or familial entity known as 
tuberous sclerosis are discussed in detail. The basic 
characteristics of this developmental tissue dysplasia 
arc of ectodermal origin, but defective development and 
tumor formation arc frequently identified elsewhere. 

Clinically, the outstanding findings are adenoma 
sebaceum on the face, retinal tumors, mental deficiency, 
and convulsions. Neurological changes are usually 
minimal despite the occurrence of numerous nodular 
sclerotic areas throughout the central nervous system 
and viscera. 

Roentgenograms of the skull may show multiple 
small discrete areas of calcification throughout the 
brain substance, particularly in the region of the sella 
turcica, the basal ganglia, and the choroid plexuses. 
Additional round or oval areas of increased density may 
be found within the calvarium. Pneumoencephalo- 
grams usually show some degree of generalized brain 
atrophy and occasionally yield evidence of the one 
pathognomonic sign of tuberous sclerosis, v/s., intra- 
ventricular tumors having the appearance of rvax can- 
dle gutterings. 

Roentgenograms of the hands may show cystic areas 
of rarefaction in the metacarpals and phalanges, and 
osteoporosis. Polydactylism also may be present. 

Department of Roentgenology 
University of Michigan (J. H.) 

Tumor of the Acoustic Nerve within the Petrous 
Bone. Leo J. Adelstein and Frank M. Anderson. 
Arch. Neurol. & Psychiat. 51: 268-270, March 1944. 

Most acoustic neuromas arise within the petrous bone 
or just outside the internal auditory meatus, usually 
growing in the direction of least resistance, to occupy 
the cerebellopontine angle. The case reported in this 
article, in a girl of fifteen, is unique in that the tumor 
was confined entirely within the petrous bone, yet 
grew to such proportions that it produced cerebellar 
signs, slight impairment of trigeminal nerve function, 
diminution of the deep reflexes on the opposite side of 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Roentgenological Findings in Bilateral Symrnetrical 
Thinness of the Parietal Bones (Senile Atrophy): 
Report of a Case with a Review of the Literature. 
Angus K. Wilson. Ain. J. Roentgenol. 51: GS5-C9G, 
June 1944. 

A case of bilateral syinniclrical thinness of the 
parietal bones is presented in detail and a general re- 
view of the literature is given with a bibliograplij' of 
sixty-seven references. It is probable that the con- 
dition was known to the ancients, since many examples 
taken from Egyptian tombs have been described. The 
first modern dc.scription is ascribed to Kohler in 178G. 
The characteristic location of the thinned areas is be- 
tween the sagittal suture and the parietal prominence; 
Characteristically, there is a crest-like ridge of inter- 
vening bone centered on the sagittal suture which sepa- 
rates the parietal depressions. Frequently, there is a 
shallow groove-like depression of the sagittal crest. 

Two chief forms have been described: (1) a roughly 
triangular or quadrilateral flattened depressed area 
and (2) a trough-like depression running longitudinally 
along both sides of the sagittal suture. The latter 
type may extend into the frontal and occipital areas. 
Pathologically, there is no sharp line of demarcation 
between the depression and the adjacent normal ex- 
ternal tables; the margins shelve gradually into the 
thinned area. The floor of the depression may be of 
parchment-like thinness, extremely fragile, and trans- 
lucent. 

Many theories have been advanced in an attempt 
to explain this thinning of the parietal bones. By the 
majority of authors it is considered an atrophic change, 
but explanation as to the cause of the atrophy varies 
widely. The views of numerous students of the 
subject arc presented. 

Roentgen diagnosis of the condition and differentia- 
tion from disease processes are based on the finding of 

(1) a symmetrical bilateral localized involvement with 

(2) smooth, regular margins, (3) absence of a .surround- 

ing zone of new bone formation, (4) lack of evidence of 
malignant lesions elsewhere in the body, and (5) 
absence of pain or tenderness. The author was able 
to find only one other case published in the Ameriean 
literature with roentgenologic findings (Moore; J. 
Missouri M. A. 26: 39G, 1929), but in a footnote refers 
to a recent article by Camp and Nash (Radiology 42: 
42, 1944) which was published subsequent to the prep- 
aration of his paper. L. W. Paul, M.D. 

New Light on the Origin of Qraniolacunia. J. Blair 
Hartley and C. W. F. Burnett. Brit. J. Radiol. 17: 
110-114, April 1944, 

A ease of partial or circumscribed craniolacunia or 
lacunar skull with hydrocephalus, in a stillborn fetus, is 
reported. The skull showed marked lacunar changes 
in the anterior halves of the cranial bones centrally, 
while the peripheral and posterior portions and the 
parietal bones were normal in this respect. The 
squamous portion of the occipital bone was strikingly 
expanded. 

This case, which is the first of partial or circum- 
scribed craniolacunia to be recorded, is of special in- 
terest in relation to the etiology of the condition. The 


authors examine the three most commonly held theories 
in the light of their observations. (1) The theory of a 
pressure effect due to an internal hydrocephalus would 
not seem to hold here, in view of the localized character 
of the changes. (2) While a developmental chromosomal 
defect might enter into consideration, observations in 
other cases, indicating that the condition has a ten- 
dency to disappear with increasing age, arc opposed to 
this view, since such developmental defects and de- 
formities invariably persist. (3) The third etiologic 
theory appears more likely, namely that this anomaly 
results from some hormonal or dietary deficiency 
during pregnancy. Rats receiving a deficient diet have 
been shown to produce ofI.spring with congenital skull 
defects and rib defonnities (Warkany and Nelson: 
Am. J. Roentgenol. 47: 889, 1942); craniolacunia is 
often found in association with other skeletal defects, 
chiefly in membranous bones; finally, the condition is 
observed only in children of the poorer classes. 

SvDNEy J. Hawley, M.D. 

Tuberous Sclerosis. A. T. Ross and W. W. Dicker- 
son. Arch. Neurol. & Psychiat. SO: 233-267, Septem- 
ber 1943. 

In this rather lengthy article, the various features of 
the congenital hereditary or familial entity known as 
tuberous sclerosis arc discussed in detail. The basic 
characteristics of this developmental tissue dysplasia 
arc of cctodcnnal origin, but defective development and 
tumor formation arc frequently identified elsewhere. 

Clinically, the outstanding findings are adenoma 
sebaceum on the face, retinal tumors, mental deficiency, 
and convulsions. Neurological changes are usually 
minimal de.spitc the occurrence of numerous nodular 
sclerotic areas throughout the central nervous system 
and viscera. 

Roentgenograms of the skull may show multiple 
small discrete areas of calcification throughout the 
brain substance, particularly in the region of the sella 
turcica, the basal ganglia, and the choroid plexuses. 
Additional round or oval areas of increased density may 
be found within the calvarium. Pneumoencephalo- 
grams usually show some degree of generalized brain 
atrophy and occasionally yield evidence of the one 
pathognomonic sign of tuberous sclerosis, viz., intra- 
ventricular tumors having the appearance of wax can- 
dle gutterings. 

Roentgenograms of the hands may show cystic areas 
of rarefaction in the metacarpals and phalanges, and 
osteoporosis. Polydactylism also may be present. 

Department of Roentgenology 
University of Michigan (J. H.) 

Tumor of the Acoustic Nerve within the Petrous 
Bone. Leo J. Adelstein and Frank M. Anderson. 
Arch. Neurol. & Psychiat. 51; 268-270, March 1944. 

Most acoustic neuromas arise within the petrous bone 
or just outside the internal auditory meatus, usually 
growing in the direction of least resistance, to occupy 
the cerebellopontine angle. The case reported in this 
article, in a girl of fifteen, is unique in that the tumor 
was confined entireiy within the petrous bone, yet 
grew to such proportions that it produced cerebellar 
signs, slight impairment of trigeminal nerve function, 
diminution of the deep reflexes on the opposite side of 
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the body, and increase in intracranial pressure. Roent- 
gen exposures in the Towne and Stenvers projections 
showed extensive erosion of the right internal acoustic 
meatus and the ridge of the right petrous bone. Grad- 
ual onset of tinnitus and deafness in the right ear had 
been observed over a period of six years. Operative re- 
moval of the tumor was followed three months later by 
a spinal accessory-facial nerve anastomosis with excel- 
lent clinical results. 

Department of Roentgenology 

University of Michigan (J. H.) 


Cholesteatoma with Fistula into the Labyrinth. 
Report of a Case in Which the Roentgenologic Findings 
Were Confusing. Hans Von Leden and Henry L. 
Williams. Arch. Otolaryng. 39: 432-433, May 1944. 

A 37-year-old woman complained of intermittent 
discharge from the left ear and dizziness. The dis- 
charge had been present for four years and the dizzi- 
ness for fourteen months. Examination revealed a 
dry ear rvith a medium-sized attic fistula. The drum 
membrane was covered with hard crusts and could not 
be fully visualized. The right drum membrane was 
thickened and somewhat retracted but otherwise nor- 
mal. Tuning fork tests and an audiogram revealed 
moderate conduction deafness on the left side. There 
was spontaneous nystagmus on looking to both sides, 
and the fistula test was mildly positive on the left. 

Roentgenographic examination of the mastoid regions 
revealed no abnormality on the left side except that 
the cells were small. The right mastoid process, how- 
ever, was reported as being markedly sclerotic with an 
irregular, poorly defined area of rarefaction in the 
epitympanic region, which was interpreted as a cho- 
lesteatoma. The roentgen examination was repeated 
to make certain that the two sides were properly iden- 
tified on the film. 

At operation, a large cholesteatoma was found in 
the ie/I epitympanum. It had eroded into the anterior 
part of the horizontal semicircular canal and produced 
a large fistula. The roentgen findings on the right 
side were now interpreted as representing an ancient 
quiescent lesion. 

This case demonstrates that a laboratory test, such 
as a roentgenographic examination, may be misleading 
and that, when laboratory findings conflict with clin- 
ical findings, the greater weight should be given to the 
latter. 


Carcinoma of the Thyroid Gland with a Solitary 
Metastasis to the Skull. Hollis L. Albright. New 
England J. Med. 230: 573-576, May 11, 1944. 

A 52-year-old female had a moderately firm, non- 
tender mass measuring 2.5 X 1.0 cm. in the right frontal 
area. Roentgen examination showed a defect involving 
both tables of the skull with slight secondary con- 
densation of adjacent bone. A hard nodule was also 
found in the right lobe of the thyroid. The patient 
was operated upon and the thyroid nodule was removed. 
The mass in the right frontal area was also removed. 
Both specimens were found to be thyroid carcinoma. 
The patient was well, without evidence of further 
metastasis or recurrence, two and a half years later, 
justifying the surgical removal of both the primary and 
the metastatic malignant growth. 

John B. McAneny, M.D. 


Radiography of the Neck of the Condyle. A. Porter 
S. Sweet, U. S. Nav. M. Bull. 42: 1135-1139, May 
1944. 

A survey of the literature reveals numerous technics 
that can be used for examination of the condyle of the 
mandible, but these appear to have ;been developed 
primarily for examination of the temporomandibular 
joint and are often unnecessarily complicated. The 
author describes a simple technic, using a dental x-ray 
unit, based on a modification of the Schlegel method. 
This produces a satisfactory view of the neck of the 
condyle at the sacrifice of joint clarity. 

The patient is seated in a dental chair with his head 
so placed that the interpupillary line of the eyes and an 
imaginary line from the ala of the nose to the tragus of 
the ear will be parallel to the floor. A cassette, 
which should rest against the cheek and ear securely so 
that no rocking will occur, is so positioned that the 
image of the condyle will be as near as possible to the 
center of the film. A large cork is placed between the 
incisors to bring the condylar neck forward as well as to 
insure against motion. The dental cone is removed 
from the tube-head and the tube is placed in contact 
with the opposite condylar neck so that the central 
ray passes directly through the neck of both condyles. 
Exposure factors must be determined for the particular 
machine in use. Lester M. J. Freedman, M.D. 


THE CHEST 

Primary Atypical Pneumonia. An Analysis of 738 
Cases Occurring During 1942 at Scott Field, III. 
Charles A. Owen. Arch. Int. Med. 73: 217-231, March 
1944. 

In 1942, at the Station Hospital, Scott Field, 799 pa- 
tients were treated for pneumonia. Twenty-four had 
typical lobar pneumonia and 775 bronchopneumonia. 
Among the latter were 738 patients with clinical and 
laboratory findings suggestive of a non-bacterial cause. 

Roentgenography is the most important, but not the 
sole means of diagnosis of atypical pneumonia. In 
general, the roentgen findings in this series were those 
which have become well established for this condition. 
A predilection for involvement of the lower lobe was 
marked, occurring in 612 cases, with a slight but defi- 
nite predominance of the left lower lobe. Extensions of 
the pneumonic process occurred in 64 cases, with in- 
volvement of the opposite lung in 40. 

The diagnosis of pneumonia was made in 15 cases 
with no definite roentgen changes beyond accentuation 
of truncal markings; this seemed justified from the clin- 
ical course and findings. In 30 cases the findings in the 
chest suggested pneumonia, while the initial films ap- 
peared normal, though the later ones were confirmatory. 
The detection of pulmonary signs prior to roentgem^ 
graphic evidence is in sharp contrast to the usual mini 
mal findings in the early stages. In 14 cases in wine 
both the roentgen and thoracic findings rvere negati'C 
early but subsequently positive, pneumonia was sus- 
pected on the basis of the history and the general ap 
pearance of the patient. . . 

Serious complications among the 738 cases of 
pneumonia were rare; there were no fatalities, 
disease showed epidemic tendencies during the la 
summer and fall when common diseases of the respiW 
tory tract were at a minimum. Prolonged conva es 
cence is the rule. From a military standpoint the tim 
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lost is sigiiificaiit. Over 20,01)0 inaii-days were lost at 
Scott Field during 1012 from atypical pneumonia. 

Atj’pical Pneumonia Simulating Pulmonary Tuber- 
culosis. J. S. Yoskalka. Am. Rev. Tnberc. 49: 
40S-413, May 104-1. 

In recent ycar.s it lias become apparent that atypical 
pneumonia can produce lesions which at times arc 
indistinguishable from pulmonary tuberculosis. Seven 
cases of upper lobe atypical pneumonia were reviewed 
in order to determine, if po.ssible, whether any diag- 
nostic criteria could be established for this dise.ase. 
The most common roentgen finding was an increase in 
bronchial markings manifested by linear streaking den- 
sities with snperimiiosed mottled shadows. This 
procc.ss was found to be most pronounced at the hiluin 
and to spread outwards in a fan-like manner tow.ard 
the periphery. The other type of finding was an area 
of incrc.ascd density in the parenchj’ina of the lung 
relatively uniform thronghont, resembling the shadow 
seen in early pleural effusion. In some instances, 
evidence of atelectasis was present. Tliere was a wide 
divergence of roentgenologic findings in the various 
cases at different limes, and the authors feel that a 
definite diflercntial diagnosis cannot be made from a 
single roentgenogram. Stereoroentgenograms are of 
value in diagnosis in doubtful cases. If the apical 
lesions fail to disappear within twenty days follorving 
the onset of the disease, the possibility of pulmonary 
tuberculosis should be entertained. This necessitates 
thorough investigation for tubercle bacilli, including a 
study of sputum and gastric contents and guinea-pig 
inoculation. One case is reported which was diagnosed 
as atypical pneumonia and which later proved to be 
tuberculosis. L. W. Paul, M.D. 

Bagasse Disease of the Lungs. W. A. Sodeman 
and R. L. Pullen. Arch. Int. Med. 73: 365-.374, May 
1944. 

Seven cases of bagasse disease of the lungs have pre- 
viously been recorded. The authors summarize the 
findings in these cases and in 11 of their own. Two 
histories are presented in detail. All of the patients 
were men, with an average age of twenty-seven. Six 
patients were white, 5 \vere Negroes. The length of 
exposure to bagasse dust before symptoms arose was 
known in 8 cases and varied from three weeks to two 
years. A clear-cut history of exposure for only three 
weeks to two months was obtained in 3 of these cases. 

The symptomatic picture was variable but showed 
several rather constant features. Cough and dyspnea 
were early and important symptoms, occurring in all 
cases. Dyspnea was almost invariably the presenting 
complaint; characteristically it appeared suddenly 
and became sufficiently severe within a few days to 
force the patient to rest. Examination of the chest 
showed nothing striking. Impaired resonance and 
diminished breath sounds were observed in 4 cases, 
usually in the bases of the lungs posteriorly. Roentgen 
examination of the chest revealed what was uniformly 
described as a miliary mottling throughout both lungs, 
most dense in the hilar areas. These areas in general 
had a ground-glass appearance. In only one case were 
the apexes involved. Ten of the 11 patients had leuko- 
cyte counts above 10,000, averaging approximately 
13,000. In 7 cases differential counts indicated poly- 
morphonuclear leukocytosis, the percentage of poly- 
morphonuclear cells varying from 73 to 90. Eosino- 


phils averaged 3. .5 per cent. In 5 tr r ivi 
tion rate showed a definite increase. 

Treatment consisted of rest in bed dnrt-;; *:r: v 
stage of the disease and palliative medkat?'” t.* 1 
cedurcs. The stay in the hospital var;;d :rrrr 
to ninety-three days. A follow-up invcit-p.:;?*. 
cases over periods of four month.s shawri 
clear roentgenograms of the chest in 5 a-td a r'.-: 
which appeared to be clearing in one. 

A fungus, an allergic reaction, tuberr;::- k, 
l)ncumoconiosis have all been sugge-ted a- 
causes for this condition. Hi.sto!ojic study r' 
volved areas of the lung indicates the pre-’_r.:e cf 
gasse dust with a severe and unusual ct-nubr rre-r; 
the nature of which has not yet been cstahlMcxi. 


Pulmonary Hemosiderosis in a Six Year Oid £ 
Clinical and Pathologic Report. J. D. I'ikh-.r 
Oliver Eitzen. Am. J. Dis. Child. 67; .387-702 ' 
1944. 

A 5-year-old undernourished white Iwy vrsib: 
talized because of fatigability, muscular -.vtakr,::'. 
anemia of three months’ duration. O.o a-;.r; 
examination of the blood showed 1 *> rrf 

19,000 white cells, and 20 per cent hetuogk.',”' t 
severe hypochromia, microcytosis, anivxrs-: : 
poikilocytosis. Tuberculin and ■\Va.=s«Tr:i— 
were negative. Roentgenograms of the -r 
an unusual diffuse, mottled infiltration, 
at the hila, radiating throughout both I'un; ” 
most to the periphery, "resembling miliarj- tls-l'-. 
that had been flattened or squashed." - 

gave no history of previous lung diseaw/t^.r'i' ‘ 
expectoration. ’ 

Several transfusions were given and the w-t.. » 
discharged at the end of one month - '/j ~ 
count of 3,800,000, 16,000 white cells, and 7') -I- ' 
hemoglobin. The red cells had reiuW'-d p 
platelets and reticulocytes were ahunda- ' ft.’ 
tests and clotting time were normal, but (!•’ ' 

time was slightly prolonged (six minutes 
index was 10 (normal 4-6). Re-exaa'‘—t;.'"'t'''‘‘ 
chest showed no change. A diagno.sis 01 ^-?- '/ ' 

stitial pneumonitis was made. ' - ■■•r- 

During the ensuing months the blood p 

normal, but progressively severe signs 
of pulmonary fibrosis developed, inept'' 
and cyanosis of the fingers and ’toes “f'.? ’-7 

and distinct enlargement of the “"'b 

evident clinically and roentgenolo'»Lt'''~'^’ 
curred about eighteen months 
symptoms, from cardiac decompenEafw'-'^''^'* 
upper respiratory infection. The 
remained normal in the interval, 

While a diagnosis of hemosiderosis)-- -i 
roentgenographically, this was 
because of the absence of physical '‘‘iJiically 

pletelack of sputum, bloody or otheJ-'''' corii- 
however, the alveolar and capillar/^' ••f-titopsy 
to be variably thickened by fibron found 

brown pigment was discovered f.,.' . ''' ^nd golden 
spaces and walls as well as in d,-""-- >ne alveolar 
phages present. Several hilar macro- 

pigment and phagocytic cells, contained 

and focal hemorrhages were hypcreinif' 

tests showed little elastic tissue ■'"•neroiis 
fibrous tissue, reticulin, iron rCff-tfiominancx/ 
salts. A polarizing microscope, and ' 

.■ ''’'^'10 silie-"’ 


of 

an 

harl 
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The pathogenesis of the pulmonary and vascular 
fibrosis is discussed with particular consideration as 
to which was primary, but no conclusions are drawn. 
The opacities in the films were attributable to hemo- 
siderin, which is a radiopaque decomposition product 
of hemoglobin from extravasated blood (Wells, H. G. : 
Chemical Pathology, 4th ed., Philadelphia, W. B. Saun- 
ders Co., 1920). The pigmentation was not, however, 
considered a primary cause of the disease, as it has 
been found in tissue without fibrosis. Widespread 
deposition of the pigment may occur from a focal hem- 
orrhage, since hemosiderin is relatively insoluble and is 
only slowly removed from the tissues. 

The roentgen illustrations show the progressive 
cardiac enlargement and the hilar adenopathy in the 
case reported but do not demonstrate the pulmonary 
infiltrations. The author compares his case to that of 
Anspach (Am. J. Roentgenol. 41: 592, 1939), which was 
strikingly similar pathologically but showed some clini- 
cal differences. Lester M. J. Freedman, M.D. 

Pneumothorax Due to Metastatic Sarcoma. Re- 
port of Two Cases. T. F. Thornton, Jr., and Robert 
T. Bigelow. Arch. Path. 37: 334-336, May 1944. 

Spontaneous pneumothorax in the presence of a 
primary neoplasm of the lung is uncommon. In the 
presence of a metastatic tumor of the lung it is extremely 
rare. Two cases of spontaneous pneumothorax due to 
metastafc sarcoma are reported. In one the primary 
growth 5vas a spindle-cell fibrosarcoma of the flexor 
tendon of the thumb, in the other an osteogenic sar- 
coma of the femur. 

A Tumor Occurring in the Superior Pulmonary 
Sulcus. Irving Imber. Am. J. M. Sc. 207: '654-660, 
May 1944. 

Pancoast believed that the superior pulmonary 
sulcus tumor was extrapulmonary and extraplemal 
in origin. Others believe that most of the tumors so 
designated are bronchiogenic in origin, and that any 
tumor or inflammatory mass arising in the apex of the 
lung or in the pulmonary sulcus could produce the 
same syndrome. In the case recorded here a superior 
pulmonary sulcus tumor syndrome was produced by a 
tumor which was definitely extra-pulmonary. The 
clinical and radiographic findings were characteristic; 
(1) pain in the back, radiating to the arm, followed by 
atrophy of the muscles of the hand, (2) cough, (3) loss 
of weight, (4) Horner’s syndrome, and (5) a mass in 
the apex of the hemithorax. The upper ribs and dorsal 
vertebrae and the sternum quickly became eroded. 
Later distant metastases appeared. 

A superior pulmonary sulcus tumor was found at 
autopsy. It had invaded the sternum, the 1st and 
2d ribs and dorsal vertebrae, the brachial plexus, and 
sympathetic ganglion, and had metastasized to the 
skin, peritoneum, and adrenals. Microscopically, the 
tumor was definitely extra-pulmonary. Since the ac- 
tual source could not be determined, Pancoast’s theory 
of origin from the precervical sulcus deserves considera- 
tion. Benjamin Copleman, M.D. 

Four-Inch Packing Nail in the Lung; Case Followed 
for Thirteen Years. J. Blair Hartley. Brit. J. Radiol. 
17; 157-159, May 1944. 

An adult patient with a four-inch nail in the right 
lung, embedded in the middle lobe bronchus, was fol- 


lowed for thirteen years without evidence of lung 
changes. During this period he had an attack of 
pneumonitis involving the right base, from which he 
recovered. Sydney J. Hawley, M.D. 

THE DIGESTIVE SYSTEM 

Organic Upper Gastro-Intestinal Disease at an Ad- 
vance Base. John H. L. Heintzelman and Harold 'W. 
Jacox. U. S. Nav. M. Bull. 42: 1035-1037, May 1944. 

At an advance naval base in the South Pacific, 
the case histories and films of 200 consecutive patients 
receiving x-ray examinations of the gastro-intestinal 
tract were studied to determine the incidence of or- 
ganic disease and any diagnostic aids that would limit 
examinations to those patients likely to yield positive 
findings. 

The most common chief complaint was epigastric 
pain or distress. Complete histories were obtained 
for all but a few out-patients and were classified as 
typical for ulcer if the pain was in relation to meals, 
with relief by food or medication, or if hematemesis were 
present with or without pain. All other histories were 
considered atypical. 

The type of history and age group are considered of 
definite value in determining the need of a gastro- 
intestinal series. Of the 200 patients, 64 gave typical 
histories and 22 had demonstrable ulcers. Of these 
22 patients, 16, or 73 per cent, had typical histories. 
Of the 200 patients examined, 101 were under thirty 
years of age; 17 of the 22 patients with ulcer were 
older than thirty years. 

Service at home or abroad apparently has little ef- 
fect on the production of ulcer, since 80 of 124 patients 
with negative x-ray findings and 15 of the 22 with ulcer 
had symptoms while in civil life. 

A plea is made for more careful study and observa- 
tion of patients before gastro-intestinal series are 
ordered. The presence of psychoneurosis, malaria, 
hookworm, or other conditions may become apparent, 
either nullifying the need of these examinations or 
demanding transfer of the patient to a mainland hos- 
pital, where x-ray studies can be made if deemed 
necessary. Lester M. J. Freedman, M.D. 

Surgical Treatment of Esophageal Atresia and 
Tracheoesophageal Fistulas. Wm. E. Ladd. New 
England J. Med. 230: 625-637, May 25, 1944. 

The various types of esophageal atresia and tracheo- 
esophageal fistulas are diagrammed and describe . 
The diagnosis is suspected when a newborn infant has 
an excess of saliva and possibly a cyanosis. There 
may be immediate vomiting of the feedings. Exami- 
nation of the chest may disclose moist rales from aspi 
rated saliva. Abdominal examination may reveal dis- 
tention with tympany or complete flatness, according 
to the type of malformation. With these findings t o 
next step is to insert a small catheter into the esop i 
agus. Obstruction encountered 10 to 12 cm. non' 
the lips, practically establishes a diagnosis of 
This, however, should be checked fluoroscopically, 
a small amount of iodized oil, but never barium. 
Roentgenograms are reproduced showing the failure o 
the catheter to pass beyond the point of obstrimtion 
and demonstrating, also, distention of the stomach an 
intestines. . 

Postmortem examinations show that there arc r 
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queiitly one or several accoinpanying congenital ab- 
normalities in these patients. 

Various surgical procedures for dealing with this ab- 
normality are discussed and new methods that have 
proved successful arc advocated. The outlook is not 
entirely hopeless. John B. McAnenv, M.D. 

Volvulus and Incarceration of Stomach in a Diaphrag- 
matic Hernia with Complete Gastric Obstruction. 
Operative Recovery with Obliteration of Hernial Sac by 
Tamponade. Martin G. Vorhaus and DeWitt Stetten. 
Gastroenterology 2 : 307-315, May 1944. 

A case of left diaphragmatic hernia is reported. At- 
tacks of pressure, apparently induced as a result of 
conscious or subconscious emotional reactions and re- 
lieved by spontaneous or induced belching or vomiting, 
finally terminated in a volvulus of the distal half of the 
stomach, with rotation anteriorly and upwards. The 
subsequent incarceration of the antrum in the left 
hernial sac, with complete kinking, produced total acute 
gastric obstruction, as shown by roentgenograms. 

At operation, the volvulus of the stomach was re- 
duced without much difficulty, and in addition a pouch 
of the fundus of the stomach adjacent to the cardia, 
found in the hernial sac, was withdrawn. Because of 
the patient’s critical condition and the inaccessibility 
of the hernial ring, a method of obliteration of the 
hernial sac by tamponade was employed. 

Twenty days following the operation, one of the 
tampons was removed and a catheter was inserted about 
8 inches into the drainage tract. The following day 
hippuran was injected through' the cavity previously 
occupied by the incarcerated stomach. About 40 c.c. 
of hippuran was required to fill the cavity, which 
measured about 7 cm. in diameter. A roentgenogram 
showed all of the stomach wall below the diaphragm. 
Six days later the remaining tampons were removed. 
The catheter was left in place and x-ray studies were 
continued. These studies revealed a progressive and 
practically complete obliteration of the hernial cavity. 

Roentgenograms are reproduced. 

Primary Carcinoma of the Jejunum and the Deum. 
P. G. Boman. Ann. Int. Med. 20: 779-788, May 1944. 

Carcinoma of the small bowel comprises from 0.47 
■ per cent to 6.0 per cent of all carcinomas of the 
gastro-intestinal tract, according to different reports. 
Ewing’s estimate of 3.0 per cent is probably correct. 
Adenocarcinoma is the predominant type, accounting 
for over 90 per cent of operated cases. It is usually 
of the annular, constricting type, but may be polypoid, 
ulcerating, and non-constricting. Melanocarcinoma 
and scirrhous carcinoma, though rare, have been re- 
ported. Metastasis occurs early and, according to 
Mayo and Nettrour (Surg., Gynec. & Obst. 65; 303. 
1937) involves first the mesenteric lymph nodes and 
peritoneum, then the liver, lungs, long bones, and dura 
mater of the spinal cord, in the order named. 

The onset of symptoms is most insidious and the 
duration variable, ranging from a few weeks to several 
years. Antedating the obstructive stage, one usually 
finds weakness, early fatigability, weight loss, and 
anemia, due in part to interference with the normal 
function of the small bowel, both as to motility and 
absorption, and in part to the occult blood loss. 

As the growth increases in size and narrows the 
lumen of the intestine, symptoms and signs of obstruc- 
tion, such as pain, abdominal distention, nausea and 


vomiting appear. These may be intermittent in char- 
acter, usually increasing in frequency and severity as 
the obstruction increases. Pain may vary from a 
vague discomfort to severe colic, depending upon the 
degree of stenosis. It is usually located in the umbil- 
ical region and the lower quadrants of the abdomen. 
Steady pain in the epigastrium is a late symptom and 
probably results from metastasis to the retroperitoneal 
lymph nodes. Constipation is frequent, although diar- 
rhea alternating with constipation or normal bowel 
movements may occur. Loss of weight is a prominent 
and constant finding. Visible and reverse peristalsis are 
occasionally seen. An abdominal mass indicates ad- 
vanced disease. 

A definite diagnosis can be made only roentgeno- 
logically or by exploratory operation. Until recent 
years, few cases were diagnosed prior to operation or 
autopsy. The roentgen examination is exacting and 
time-consuming and cannot be used routinely in many 
laboratories. Even in the hands of skilled roentgen- 
ologists, only about 25 per cent of these lesions can be 
demonstrated, but the indirect evidence may be suffi- 
cient to make a fairly accurate diagnosis in a larger 
percentage of cases. 

The treatment of choice is radical resection, with end- 
to-end or lateral entero-anastomosis. If this is not 
practicable, a palliative entero-anastomosis around 
the growth is indicated. Postoperative roentgen 
therapy may be justified. 

The prognosis, regardless of whether or not the 
growth is removed, is discouraging. Most of the pa- 
tients now living have not had a sufficiently long 
follow-up to give an accurate picture of the real prog- 
nosis. 

The author analyzes in detail 3 cases of adenocar- 
cinoma of the jejunum and 4 of the ileum and includes 
the case histories. There were 4 males and 3 females 
in the series, with ages ranging from 27 to 71 years, 
the average age being 51 years. The duration of 
symptoms was from three weeks to three years or more, 
averaging fifteen months. The main symptoms were 
weight loss (varying from 10 pounds to 60 pounds and 
averaging 26 pounds), weakness, fatigue, abdominal 
pain, anorexia, vomiting, and anemia. The hemo- 
globin varied from 32 per cent to 89 per cent, with an 
average of 57 per cent; the red cell count was from 
2,570,000 to 4,840,000, with an average of 3,570,000. 

Resection and entero-anastomosis were done in 6 
instances and palliative entero-anastomosis around the 
growth in a single case. Metastases to the mesenteric 
nodes were present in all patients, and involvement of 
the omentum and peritoneum was found once. There 
were 3 postoperative deaths. Two patients, are still 
living and the other 2 lived six months and two years 
respectively. The pathological diagnosis in each in- 
stance was adenocarcinoma. 

It is important that in all patients presenting vague 
and indefinite gastro-intestinal symptoms and an un- 
explained anemia cancer of the small intestine be con- 
sidered a possibility. Stephen N. Tagbr, M.D. 

Abdominal Aortic Aneurysm: Rupture Into the 
Jejunum Preceded by Occult Blood. Glenn I. Hiller 
and Richard M. Johnson. Am. J. M. Sc. 207: 654-660, 
May 1944. 

Rupture of an abdominal aneurysm with perfora- 
tion into the gastro-intestinal tract has been reported 
less than 25 times. Most of the cases have involved 
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the duodenum. The third portion of the duodenum 
is relatively immobilized against the vertebral column 
and aorta by the pancreas, mesocolon, and ligament of 
Treitz. This intimate relationship probably accounts 
for the predilection of aneurysms in this region to 
rupture into this portion of the bowel. It is also 
probable that the pressure exerted on the relatively im- 
mobilized duodenum accountsfor some of the symptoms. 

In general, abdominal pain, usually epigastric, and 
indigestion followed by anorexia and weight loss, are 
the most frequent complaints. The duration of the 
symptoms is usually less than one year. Occult or 
gross blood may be found in the stools. 

Roentgen evidence, when present, consists in pres- 
sure defects on adjacent structures. Fluoroscopy of 
the upper gastro-intestinal tract may reveal and localize 
an extrinsic pulsating mass. Erosion of the lumbar 
spine may occur, or displacement of such adjacent 
organs as the left side of the colon or of the left kidney. 
Calcification may be demonstrated in the aneurysmal 
sac. 

A case is reported of rupture of an abdominal aneu- 
rysm in a white male aged 76, who complained of ab- 
dominal distention and pain of sudden onset five weeks 
before admission. Moderate tenderness was present 
in the epigastrium. The liver was slightly enlarged. 
All laboratory and roentgen studies were within normal 
limits, except for the persistent finding of occult blood 
in the stool on five occasions. Death occurred sud- 
denly two weeks after admission. At autopsy, an 
arteriosclerotic abdominal aneurysm at the site of a 
large atheromatous ulcer was found. It had ruptured 
into the left retroperitoneal tissues and into the jejunum 
just below the duodenojejunal junction. Another 
small aneurysm was found involving the aortic arch. 

Benjamin Copleman, M.D. 


Clinical and Radiological Observations Concerning 
the Large Pendulum Movement of the Colon. A. 
Galambos. Am. J. Digest. Dis. 11: 151-158, May 
1944. 

The pendulum movement of the colon is the only 
one that does not move its contents. This movement is 
usually restricted to the transverse colon. With the 
hepatic and splenic flexures as fixed points, the mid 
transverse portion swings outward and upward. In 
ptotic persons this may change the position of the 
mid transverse colon from the region of the symphysis 
to the level of the xiphoid process. 

In an analysis of colon movements, the patient must 
be in the same position and in the same phase of res- 
piration for each film. 

The author has attempted to group together under 
several headings the types of movements described by 
various writers, under different names. The small 
pendulum movement is one which is frequently de- 
scribed. It causes continuous changes in the contour 
of the colon and has for its purpose the mixing of the 
colon content. A second movement is described as 
•‘promoting peristalsis.” This type of movement pro- 
pels the contents along the colon by changing the form 
of its larger segments. The third is the en masse move- 
ment, which carries a large amount of fecal material 
along a considerable area of the colon. The fourth is 
the large pendulum movement first described by Rieder, 
which the author discusses in detail. 

Joseph T. Danzer, M.D. 


Value of the Opaque Enema and Its Modifications. 
Norman P. Henderson. Brit. J. Radiol. 17: 140-149, 
May 1944. 

On the two nights prior to an opaque enema e.xami- 
nation, the patient should take a mild laxative. Castor 
oil is undesirable because of its unpleasant taste and 
because it frequently produces gas and spasm in the 
colon. Two or three hours before the examination, 
two plain water enemas should be given. A scout film 
should be made before the opaque medium is adminis- 
tered. 

The .standard procedure is still the most useful. 
The barium should be watched as it flows in, and the 
colon should be completely and evenly filled. The 
author discusses the application of the standard technic 
to the diagnosis of tumors of the large bowel and ex- 
tracolonic lesions. While carcinoma of the rectum is 
not really within the province of the radiologist, a 
growth difficult to diagnose clinically may sometimes 
be demonstrated roentgenographically. Cases of mega- 
colon are likely to be misleading, and an associated 
neoplasm may be overlooked. Early carcinomas of 
the bowel, occupying only a segment of the lumen, 
may be difficult to detect, and oblique views may be 
helpful. The author cites illustrative cases of these 
and other new growths. Examples of extracolonic 
conditions mentioned include ovarian tumor, bladder 
distention due to prostatic hypertrophy, and ruptured 
pelvic abscess. 

Local compression, combined with the standard 
enema may be of value. The compression should be 
carried out in connection with the evacuation roent- 
genogram, when usually only a small amount of barium 
is left in the bowel, and interpretation of results should 
be made ‘‘with the strictest reservation.” 

The use of air inflation following evacuation of the 
enema is particularly useful in the diagnosis of divertic- 
ulosis. In this connection the author describes an 
‘‘anti-incontinence device” that has proved of value. 

Further modifications of the standard procedure are 
the use of other opaque media than barium and the so- 
called ‘‘reduction density technic.” The former 
seems to offer little advantage. The latter is some- 
times of help in the demonstration of polyposis. The 
patient is first given a standard enema and allowed to 
evacuate it, after which a second enema, diluted 1 to 
20, is administered. 

In obscure cases of colitis, particularly ulcerative 
colitis, the inclusion of a chest film is advised to assis 
in the establishment or exclusion of tuberculosis as t c 
basis of the intestinal Infection. 

Sydney J. Hawley, M.D. 

THE SKELETAL SYSTEM 

Seasonal Variations in Weight, Height, and Appear 
ance of Ossification Centers. Earle L. Reynolds an ^ 
Lester Warren Sontag. J. Pediat. 24 : 524-535, i a> 
1944. . . 

The authors investigated seasonal variations i 
weight and height and in the appearance of speci c 
ossification centers in 133 children during the age spai 
from twelve to sixty months. Seasonal 
similar in the sexes, were found to exist in each o 
three categories. The variation in weight "as pri> 
nounced; in ossification, moderate; and in hcig > 
slight. Seasonal variations in height and ossi c 
tion were parallel and opposite to the seasonal van 
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tioii ill weight. The period of inaxiinum weiglit gain 
was from October to December; minimum weight 
gain, from April to June. The period of maximum 
height gain was from April to June; minimum height 
gain, from October to December. The period of 
maximum rate of appearance of ossification centers was 
from March to Alay; minimum rate of appearance, 
from September to November. 

Fluctuations in individual growth curves, based on 
semiannual measurements, were shown to be sharply 
responsive to seasonal differences in rate of growth. 
Analyses of deviations in such growth curves, there- 
fore, should take into consideration the season of the 
year which is covered by the interval between measure- 
ments. 

Chondrodystrophia Calcificans Congenita. Maxwell 
P. Borovsky and Julian Arendt. J. Pediat. 24: 
558-567, May 1944. 

An unusual case of congenital maldevelopment is 
reported in a 10-day-old infant. The knees were 
flexed to a 30-degree angle, and the left leg could not be 
extended. The findings were at first attributed to 
breeeh delivery, but re-examination in two weeks 
showed an aggravation of the condition and roentgeno- 
grams were made. These revealed abnormal cal- 
cification in the left knee, filling the entire upper patellar 
recessus and extending downward to the interarticular 
space. While this deposit was coherent, resembling 
a wax imprint of the entire capsule space, posteriorly 
many more round and sometimes irregular calcified 
bodies were seen. A few “stippled shot-like densities” 
were apparent in between, as well as at the foot and 
wrist. There was a periosteal elevation along the 
anterior surface of the femur. Similar changes were 
observed in the right knee. There were onion-peel- 
like periosteal elevations along both femora and a 
slight periosteal thickening along the tibiae. The 
proximal epiphyses of both humeri were well developed. 
Some “stippled densities” were observed beneath the 
epiphyseal center of the humerus. A chest film showed 
enlargement of the heart and thymus. 

A month later, multiple stippled calcareous deposits 
were demonstrable in the distal row of the tarsal bones. 
The proximal and distal epiphyses of the tibia and fe- 
mur were well developed, and the astragalus and os 
calcis were of normal density and showed no stippling. 
Changes similar to those seen in the tarsal bones were 
present in both wrists. The knee joints showed 
multiple round and partially sickle-shaped calcifica- 
tions. The patellar and epiphyseal cartilage was out- 
lined as a negative shadow by the surrounding calcium 
wall. The capsule appeared thickened and filled out 
with numerous irregular calcifications. The distal 
femoral epiphysis was normal but slightly smaller on 
the left side. The bone structure of the shafts and the 
epiphyseal lines appeared normal. There was a slight 
flaring of the metaphyseal ends of the tibia and femur. 

There was no history of thyroid disturbance in the 
mother and no clinical or laboratory evidence of thy- 
roid deficiency in the infant. The development of the 
carpal bones was normal. Kahn and Kline tests were 
negative. When the infant was one month old, the 
blood calcium was 11.9, phosphorus 4.8, and phos- 
, phatase 72 King units. 

A biopsy specimen from the left knee showed large 
masses of calcific deposits staining a deep purplish 
color. They were surrounded in places by a pink. 


fairly homogeneous tissue which was infiltrated with 
large numbers of mononuclear and occasional poly- 
nuclear giant cells, engulfing the calcific deposits and 
having the appearance of foreign-body giant cells. 
The pathological diagnosis was calcification of syn- 
ovia, with reactive inflammation. 

Casts were applied to the legs to correct the con- 
tractures. When the patient was one year of age, 
x-ray films showed almost complete absorption of the 
calcium deposits and the appearance of normal bone 
formation in the metatarsal area where stippled bone 
was previously present. 

This condition was first described by Conradi in 
1914. Raap (Am. J. Roentgenol. 49: 77, 1943) ap- 
plied to it the term chondrodystrophia calcificans 
congenita. 

Palindromic Rheumatism. A “New,” Oft Recurring 
Disease of Joints (Arthritis, Periarthritis, Para-Arthri- 
tis) Apparently Producing No Articular Residues — 
Report of Thirty-Four Cases; Its Relation to “Angio- 
Neural Arthrosis,” “Allergic Rheumatism” and Rheu- 
matoid Arthritis. Philip S. Hench and Edward F. 
Rosenberg. Arch. Int. Mcd.‘ 73 : 293-321, April 1944. 

Palindromic rheumatism is a term applied by the 
authors to an unusual disease of joints and adjacent 
tissues, 34 cases of which have been studied in the 
arthritis service of the Mayo Clinic since 1928. Its 
outstanding features are multiple afebrile attacks of 
acute arthritis and periarthritis, and sometimes also 
of para-arthritis, with pain, swelling, redness, and 
disability, usually though not always confined to a 
single joint, in an adult of either sex. The attacks 
appear suddenly and develop rapidly. They gen- 
erally last only a few hours or days and then disappear 
completely, but they recur repeatedly at short or 
long, irregularly spaced intervals, involving first one 
joint and then another. In most of the authors’ cases 
four to six joints were affected ; in others eight to eleven. 

Despite the frequent recurrences and the transitory 
presence (in some cases at least) of an acute or sub- 
acute inflammatory polymorphonuclear exudate in the 
articular tissues and cavity, little or no constitutional 
reaction or abnormality is revealed by laboratory 
tests, and no significant functional, pathologic, or 
roentgenographic residues occur even after years of 
disease and scores of attacks. Of the 164 roentgen- 
ograms of various joints made in the 34 cases, 150 (91 
per cent) revealed nothing significant; the remaining 
14 (9 per cent) showed changes regarded as unrelated 
to the chief complaint. 

The chief points which distinguish the cases of palin- 
dromic rheumatism from instances of rheumatoid 
arthritis are: (1) the totally different pattern of the 
arthritis (numerous short attacks and persistent func- 
tional restitution); (2) the tendency for only one or 
two joints to be involved in an attack; (3) the frequent 
isolated short attacks of para-arthritis; (4) the general 
absence of significant constitutional reactions; (5) the 
relative absence of effect of season and weather; (6) 
the sedimentation rate, which is relatively normal or 
only moderately and transiently elevated; (7) the 
moderate increase (rather than decrease) in blood fats; 
(8) the persistently negative roentgenograms, (9) the 
different pathologic reaction. 

The absence of fever during the attacks, the short 
duration of the attack, the monarticular rather than 
polyarticular involvement, absence of hives or angio- 
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neurotic edema accompanying the attacks, the more 
advanced age of the patient, the presence of an inflam- 
matory exudate or edema distinguish these cases 
from the condition described by Solis-Cohen in 1913 
and termed “angio-neural arthrosis.” 

This condition also resembles "allergic rheumatism” 
described by Kahlmeter in 1939. Local redness was 
usually absent in Kahhneter’s cases; it was usually 
present in the authors’ cases. Kahlmeter’s patients 
occasionally had fever and erysipeloid rashes; none of 
the cases in the present series did. The frequency of 
the common allergic reactions was much greater in his 
cases than in the authors’. 

The prognosis for a spontaneous cure in palindromic 
rheumatism is only fair. Of 27 patients whose condi- 
tion is known, 15 per cent are now well, 44 per cent 
are improved somewhat though not notably, 26 per 
cent are as before, 11 per cent are somewhat worse, and 
1 died of causes unrelated to the arthritis. 


Osgood-Schlatter Disease. Edmond Uhry, Jr. Arch. 
Surg. 48: 406-414, May 1944. 

On the basis of clinical studies on 79 patients and 
pathologic studies of operative specimens from 20 of that 
number, the author concludes that Osgood-Schlatter 
disease develops on the basis of minor separation of the 
structures comprising the tibial tubercle and patellar 
ligament. This opinion was first advanced by Osgood 
and Schlatter. The characteristic pathologic changes 
are interpreted as being due to scar and callus forma- 
tion about the fracture site. Occasionally the de- 
tached tip of the tubercle forms a pseudarthrosis. 
The explanation of the lack of marked separation due to 
quadriceps pull lies in the patellar collateral ligaments, 
which will preserve the function of the joint and the 
position of the bones even after removal of the tibial 
tubercle and the attachment of the patellar ligament. 
The age distribution of the lesion is apparently due to 
the weakness of the part and its susceptibility to trauma 
in the prepubertal period. Inflammation, osteochon- 
dritis, and endocrine disturbances seem to have no rela- 
tion to this condition. Trauma is the immediate insti- 
gating factor. The most logical treatment would ap- 
pear to be early immobilization, but spontaneous heal- 
ing may occur. 

Roentgenograms in the author’s cases showed, in the 
first place, more or less fuzziness of the border shadow 
of the tibial tubercle. Sometimes it also appeared 
that the tongue had been pried slightly upward, its 
prominence being increased and the space between it 
and the underlying tibia being abnormally wide. Oc- 
casionally, what appeared to be a shadow of a free 
bony fragment could be observed lying in the ligament 
above and in front of the tubercle. In some instances, 
in which roentgenograms of serial sections were made 
after removal of the region en masse, the evidence of 
loss of local definition in the bone-cartilage or bone- 
ligament border shadows was even more apparent. 
In some of them the translucent or transparent shadow 
of a scar could be seen interposed between the bulk of 
the osseous apophysis and a small shadow of a flake of 
bone, actually avulsed fonvard in the process of sep- 
aration. The general softness of the normal roentgen 
shadow of the growth zone (posterior surface of the 
apophyseal plate) tended to obscure the changes when 
they occurred in that region. 

Lewis G. Jacobs, M.D. 


Eosinophilic Granuloma of Bone Presenting Neuro- 
logic Signs and Symptoms. Report of a Case. Ray- 
mond L. Osborne, Edward D. Freis, and Alfred G. 
Levin. Arch. Neurol. & Psychiat. 51: 452-456, May 
1944. 

Following a brief review of the various features of 
eosinophilic granuloma and presentation of a table of 
diSerential diagnosis rvhich includes fifteen separate 
osseous entities, the first reported case of eosinophilic 
granuloma presenting neurologic symptoms and signs 
is recorded. 

The patient, a twenty-one-year-old soldier, com- 
plained first of facial palsy. Headache, giddiness, 
vomiting, deafness, tinnitus, vertigo, and deep-seated 
pain in the ear developed later. Abnormalities noted 
in the neurologic examination were confined to the 
cranial nerves. Roentgenograms showed solitary or 
confluent polycystic lesions in the left temporal bone, 
the mandible, the seventh cervical vertebra, the first 
two dorsal vertebrae, multiple ribs on both sides, the 
right femur, and the fifth lumbar vertebra. Histologic 
examination of biopsy specimens showed typical 
eosinophilic granuloma. 

Roentgen therapy produced a favorable response. 

Department of Roentgenology 
University of Michigan (J. H.) 


Actinomycosis of the Vertebrae. Mortimer Lubert. 
Am. J. Roentgenol. 51: 669-676, June 1944. 

Involvement of the vertebrae is a rather uncommon 
manifestation of actinomycosis. Its occurrence indi- 
cates extensive disease and the prognosis is hopeless. A 
review of the literature in 1935, by Meyer and Gall 
(J. Bone & Joint Surg. 17: 857, 1935) resulted in a collec- 
tion of 47 cases. 

The roentgen findings in vertebral actinomycosis 
may be characteristic if not pathognomonic. Erosion 
of all portions of the vertebrae and adjacent ribs, in- 
cluding the pedicles, spine, lamina and body is a feature. 
The body is usually affected in its cortical portion, with 
periostitis as an early manifestation. The anterior 
surface may have a saw-tooth appearance. Reactive 
condensation takes place about destroyed areas and the 
vertebra involved may appear denser than its neig - 
bors. The intervertebral disk is usually not aff^e ■ 

In the present paper 3 cases are reported, with i - 
lustrative roentgenograms. Two of the patien s 
showed the classical findings as described above, wh e 
one showed extensive collapse of the involved vertebra 
body, which is unusual. In one instance the involve 
ment of the vertebra was apparently second^ 
primary mediastinal involvement. In the second cas 
there was an ileocecal actinomycosis with subsequen 
spread to the lumbar prevertebral tissues and ver 
brae, and in the third case there was a primary pn^^ 
monary actinomycosis with secondary involvemen 
the mediastinum and vertebra. Two ^ of the 
patients gave no history of contact w’ith grasses 
cattle. 

In differential diagnosis, tuberculosis and a 
specific osteomyelitis must be considered. 
they may give findings similar to those seen in 
mycosis. In tuberculosis, however, involvement o 
intervertebral disk with narrowing of its space 
finally collapse of the vertebral bodies is the ^ 
non-specific osteomyelitis, biopsy and bacterio 
e.xamination must be resorted to if the rest of the ^ 
cal picture is not conclusive. 


L. W. Paul, M-D- 
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Maduromycosis of the Hand, With Special Reference 
to Heretofore ITndescribed Foreign Body Granulomas 
Formed Around Disintegrated Chlamydospores. Doug- 
las Symmers and Andrew Sporcr. Arch. Path. 37: 
309-31S, Alay 1944. 

The case here reported is the first example of maduro- 
mycosis of the hand to be described in the United 
Slates, the second on the North American continent, 
and the fifth thus far recorded. It is further remark- 
able because of its occurrence in a man of 07 years who 
had never been outside the city of New York. The 
disease developed about three weeks after he fell on a 
wooden floor and sustained multiple abrasions of the 
palmar surface of the right hand, through which pre- 
sumably the infective fungus entered. 

Contrary to the opinion of Chalmers and Archibald 
(New Orleans M. & S. J. 70: 455, 1917-1918), the 
authors believe that maduromycosis and actinomycosis 
are different diseases and that the histology of the 
former is distinctive. The granuloma of maduromyco- 
sis is formed around degenerate chlamydospores; that 
of actinomycosis, around ray fungi. Both are foreign 
body reactions but they bear only a remote resemblance 
to each other. The causative fungi arc closely re- 
lated. 

The patient was admitted to the hospital in July 
1937. During the preceding seven years he had suffered 
repeated “strokes,” which left him with a weakness 
of the right side of the body. Two years before ad- 
mission he incurred the injury to the hand described 
above. Two or three weeks after this the hand 
became swollen, and multiple pustules appeared with 
black dots in them. At the time of admission the hand 
was greatly swollen and showed many nodular forma- 
tions on both the palmar and dorsal aspects. Some of 
these nodules contained sinuses which discharged 
yellowish pus and black granules. Springing from the 
tendon sheath of the extensor muscle of the right ring 
finger was a solitary cyst-like formation. Throughout 
the rest of the hand there were multiple subcutaneous 
nodules, which were moderately firm in consistency, 
movable, painless, and not tender. At times, during 
the period 1937 to 1944, acute exacerbations occurred, 
the nodules becoming enlarged, hot, red, and tender, 
and the hand as a whole increasing in size. 

In 1939 roentgenograms of the hand showed areas 
of decalcification in the semilunar bone and os magnum 
and an area of ossification in the soft tissues adjacent 
to the metacarpophalangeal articulation of the thumb. 
An osteophyte was observed at the articular margin of 
the distal phalanx of the thumb and there were pro- 
ductive changes at the upper and lateral margin of the 
proximal phalanx of the third finger. The soft tissues 
of the hand and those about the proximal interpha- 
langeal articulations of the ring and middle fingers were 
considerably swollen. During the next three years 
these changes advanced and by 1944 marked roentgen 
evidences of progression were present. 

At the time of the report, the patient was partially 
paralyzed on the right side. The blood pressure varied 
from 220/100 to 210/150. Scattered over both sur- 
faces of the right hand were numbers of discrete, freely 
movable, painless and non-tender nodules. Over many 
of them the skin was speckled by minute black de- 
posits. Other nodules were surmounted by cup-like 
depressions from 1 to 5 mm. in diameter, encrusted 
by the same sort of black material. These represent 
the openings of fistulous tracts which formerly exuded 


mucopurulent material containing particles resembling 
grains of gunpowder. The hand was greatly enlarged, 
deformed, and almost useless. 

The most striking histologic feature of this disease 
is the focal lesions which the authors call “maduro- 
mycotic granulomas” in contradistinction to the 
"granulomas” of actinomycosis. The granulomas of 
maduromycosis are of three types, of different ages, 
all of them built around pigmented chlamydospores, 
which in some places are well preserved and in other 
places are necrotic. One type is immature and the dis- 
integrated chlamydospores in it are displayed against 
a background composed almost entirely of polymor- 
phonuclear neutrophilic leukocytes. Encapsulation, 
if present, is ill defined. The second or intermediary 
form contains clumps of disintegrated chlamydospores 
and young giant cells, many of which present curious 
configurations and are poor in nuclear chromatin. 
Granulomas of this type are often encapsulated, 
usually by young connective tissue. The third type of 
granuloma is mature. The giant cells in it engage in 
phagocytosing waste material derived from the dis- 
integration of chlamydospores. In some instances the 
mature granuloma is encapsulated by well organized 
connective tissue; in others, by connective tissue that 
is cellular and obviously young. 

Boeck’s Sarcoid and Systemic Sarcoidosis. (Bes- 
nier-Boeck-Schaumann Disease.) Study of 35 Cases. 
David Reisner. Am. Rev. Tuberc. 49: 437-462, May 
1944. 

The present paper, the second in a series, deals with 
the clinical aspects of Boeck’s sarcoid and discusses 
the types of lesions observed in the skin, the bones, the 
visceral organs, the eyes, parotid gland, and other loca- 
tions. [The first paper, dealing with pulmonary lesions 
and involvement of the l 3 anph nodes, was abstracted 
in the December 1944 issue of Radiology, page 600]. 

Skin lesions were present in 40 per cent of the 35 
cases upon which this discussion is based, and manifest 
bone changes in about one-fourth. Involvement of the 
eye and its adnexa and of the spleen and liver was of 
fairly frequent occurrence. Visceral localization, es- 
pecially in the lungs and lymph nodes, was far more 
frequent than involvement, for example, of the skin 
and bones, which has been considered as more charaeter- 
istic. Outstanding among the general clinical char- 
acteristics of sarcoidosis are its chronic protracted 
course, the disproportion between the widespread 
anatomical involvement and the apparently good gen- 
eral health of the patient, as well as a pronounced 
tendency to spontaneous regression of the lesions in 
various organs. 

When the bones are involved by the characteristic 
form of the disease, the changes are practically path- 
ognomonic and, therefore, of great diagnostic value. 
The typical roentgen appearance is the osteitis tuber- 
culosa multiplex cystoides of Jtingling. Two main 
types of lesions are observed: (1) the circumscribed 
form, consisting of sharply defined punched-out areas of 
rarefaction, usually situated in the medullary portion 
of the bone, without any accompanying reactive 
change; (2) the diffuse form, which produces either 
a lattice-like appearance of the bony structure due to 
multiple small, irregularly shaped areas of rarefaction, 
or a diffuse, finely reticulated lace-like pattern, or a 
combination of both. These changes are most com- 
monly found in the bones of the hands and feet; less 
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often in other parts of the skeletal system. Sub- 
jective symptoms due to the osseous lesion are usually 
absent, although in the early stages slight change may 
be present. Spontaneous regression of the bone lesions 
may occur. 

In the author’s series, 40 per cent of the patients 
reacted positively to tuberculin tests. This appears 
to be considerably below the expected figure for a com- 
parable average population, and a negative tuberculin 
reaction is of some value in differential diagnosis. 
Examinations of the sputum and gastric content for 
tubercle bacilli were consistently negative throughout 
the period of observation of these patients except those 
in whom manifest pulmonary tuberculosis developed 
during the course of observation. When the predomi- 
nant location of the disease is in the visceral organs, 
differential diagnosis includes particularly Hodgkin’s 
disease and disseminated hematogenous forms of tu- 
berculosis. For a conclusive diagnosis, biopsy is often 
indispensable in cases of this type. Tuberculosis 
accounted for most of the fatal cases in the present 
series, 7 of the 35 patients having died. This ob- 
servation, together with the occurrence of atypical 
cases occupying a borderline position between sarcoi- 
dosis and tuberculosis, indicates a close relationship 
between these two diseases. L. W. Paul, M.D. 

Traumatic Separation of the Upper Femoral Epiph- 
ysis. A Birth Injury. Putnam C. Kennedy. Am. 
J. Roentgenol. 51: 707-719, June 1944. 

Traumatic separation of the upper femoral epiphysis 
at birth is a rare lesion, probably no more than 30 cases 
being reported in the literature. Many of these cases 
are reviewed and the significant data included in the 
present paper. The author reports, in addition, one 
case of his own. 

In all of the previously reported cases the separation 
occurred during breech presentation and extraction or 
version and breech extraction. In the author’s case, 
however, there was no known difficulty in extraction of 
the legs, the fetus being in vertex presentation and oc- 
cipito-posterior position. 

Pathologically, when the upper femoral epiphysis 
is dislocated at birth, the cartilaginous mass as a whole 
is displaced medially and downwards off the curved 
upper surface of the shaft. The periosteum is stripped 
up for a variable distance along the shaft, sometimes 
as far as the distal end. There is hemorrhage at the 
site of epiphyseal separation and beneath the perios- 
teum. The joint capsule remains intact, however, and 
the cartilaginous femoral head remains lodged in the 
acetabulum, so that no dislocation of the hip joint is 
present. The injury is followed by the rapid production 
of bony callus, which forms a large, irregular mass 
around the proximal end of the shaft and the displaced 
epiphysis. This is larger in amount, as a rule, on the 
upper outer aspect. Beneath the periosteum new bone 
formation takes place rapidly. With organization and 
absorption, the club-Iike mass gradually disappears 
and the femoral shaft and neck are reconstructed and 
remodeled. 

The clinical signs of the injury consist in swelling, a 
slight shortening, limitation of active motion, painful 
passive motion, and external rotation of the thigh. 
There may also be discoloration, crepitus, and abduc- 
tion or adduction. The rocntgenographic signs consist 
in displacement of the proximal end of the diaphysis, 
upward and outward, in its relationship to the ace- 


tabulum, rapid and profuse callus formation and sub- 
periosteal reaction around the upper end of the shaft, 
gradual absorption of callus and reconstruction of the 
femoral neck over a period of months, and premature 
ossification of the capital epiphysis and accelerated 
growth of the femoral neck on the injured side. The 
diagnosis is more readily made after callus becomes 
visible, and this usually occurs during the second week. 
It can be made earlier, however, if attention is paid to 
the relationship of the upper end of the diaphysis and 
the acetabular fossa. L. W. Paul, M.D. 

Lesions of the Acromioclavicular Joint Causing Pain 
and Disability of the Shoulder. Albert Oppenheimer. 
Am. J. Roentgenol. 51: 699-706, June 1944. 

The acromioclavicular joint plays an important part 
in determining the mobility of the shoulder girdle, and 
diminished mobility of this joint ivill interfere with 
most of the movements of the arm in the shoulder. 
For the best rocntgenographic demonstration of this 
joint, the central ray should be perpendicular to the 
wing of the scapula at the level of the acromion. This 
may be achieved either by placing the patient supine, 
with the shoulder blade of the involved side flat on the 
table, or by having the patient stand upright with his 
back to the film and the shoulder drawn backwards, 
like a soldier standing at attention. 

The normal joint space in the acromioclavicular joint 
varies between 2 and 5 mm. in width, as measured in 
roentgenograms taken at 36 in. An unusually mde 
joint space may indicate the presence of an articular 
disk, which is sometimes found as a normal variation. 
The articular bony surfaces are smooth and clean-cut; 
as seen edgewise, they may be straight, notched, con- 
cave, or convex and may differ in shape in the two 
joints of the same person. 

In addition to fractures and dislocation, the acromio- 
clavicular joint may be the seat of any of the various 
types of arthritis. Thus, tuberculous arthritis,-gonor- 
rheal arthritis, and rheumatoid and hypertrophic 
arthritis may be encountered, producing roentgeno- 
graphic changes similar to those in other periphera 
joints. Hypertrophic arthritis is the most common 
lesion of the acromioclavicular joint, its incidence 
being about twice as high as that of all other lesions 
combined. It produces definite disability of the 
shoulder. Roentgenograms show the capsule enlargedi 
usually with moderate widening of the joint space- 
In the more advanced stages, the articular surfaces 
are eburnated and roughened, and their margins may 
show bony overgrowth. The joint space may then 
become diminished. Irrespective of its kind and smge, 
arthritis of the acromioclavicular joint causes pam m 
the shoulder, often radiating into the arm, wTist, an 
fingers, with definite limitation of the movements m 
volved in bringing the arm above shoulder level acros^ 
the chest and onto the back. Pronation and supiM 
tion are not limited as a rule, and this serves to is 
tinguish involvement of this joint from that of 
shoulder joint proper, . . . , 

In 11 patients with chronic arthritis of this joi ^ 
treated with roentgen rays, 5 became symptom- rc^ 
and have remained so for over six months. Treatm 
consisted of doses of 50 to 70 r, with 140 kv., 0.5 m • 
Cu plus 1 mm. Al filtration, 50 cm. distance, app i 
to fields 5 cm. square and given at intervals 
five days. In some patients relief was noted after 
second treatment, while in others six to eight tre 
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incuts were required to bring about complete or nearly 
complete relief. 

It is emphasized that the clinical manifestations of 
the various acromioclavicular lesions may be virtually 
identical with those caused by bursitis, myalgia, ra- 
dicular neuralgia, and traumatic injury of the shoulder 
girdle, and that the correct diagnosis is determined by 
the roentgen findings in a majority of the cases. 

L. W. Paul, M.D. 


Fracture of the Carpal Scaphoid. JelTrey M. Robert- 
son and R. D. Wilkins. Brit. M. J. 1 : 685-^87, May 20, 
1944. 

The authors quote Wilson (though they give no 
reference] as stating that 8G per cent of carpal injuries 
involve the scaphoid and, by contrast. Hook and Boone 
(U. S. Nav. M. Bull. 34: 172, 1936), who found the 
incidence to be only 1 in 10. The cause is usually a 
fall on the outstretched hand or forced dorsifle.Kiou 
of the wist, and the symptoms are pain, swelling, and 
tenderness in the anatomical "snull box.” Diagnosis 
is made roentgenographically, four positions being rec- 
ommended — anteroposterior, lateral, and two oblique. 
The authors’ patients, 100 in number, were sailors and 
airmen, and the average age was 27 years. 

Treatment consists in prolonged plaster-of-paris 
immobilization in slight dorsiflexion with the thumb 
in line with the long axis of the radius and slight radial 
deviation. For 52 of the authors’ series treated within 
seven days of the injury, the average period of im- 
mobilization was 11.16 weeks and union was obtained 
in all. For 48 patients treated after greater intervals — 
a week to several months or even years — much longer 
periods of immobilization were required; the average 
for 13 in whom union was eventually obtained was 26 
weeks. Twenty-nine of these late cases failed to show 
union. Operative treatment was undertaken in 12 of 
this number, but in only 5 was union achieved and but 
3 of the 5 patients could be returned to full duty. 

The importance of x-ray examination in all "sprains” 
of the wrist is stressed, since the iveakening effect of 
non-union resulting from improper care may cause 
serious dysfunction. Q. B. Corav, M.D. 


Unusual Pelvic Fracture, J. E. Musgrove. Canad. 
M. A. J. 50: 446-447, May 1944. 

A pelvic fracture is reported as unusual because of 
the solitary fracture line seen traversing the right in- 
ferior pubic ramus and the comparatively small de- 
gree of etiological trauma. This mishap occurred when 
a 40-year-old Canadian private, in good health and 
doing sedentary work, slipped on the ice and "did the 
splits.” Although he fell with most of his weight on 
his left buttock, severe pain was experienced in the ad- 
ductor region of the right thigh near the groin. A pro- 
visional diagnosis was made of strain of the right ad- 
ductor longus muscle at its origin from the pubic bone. 
The pain persisted, however, in spite of bed rest and 
application of hot packs, and roentgenograms were 
then made. These revealed the fracture line across 
the pubic ramus, with two adjacent condensed lines in- 
terpreted as buckling of the cortex. Subsequent roent- 
gen examinations showed satisfactory healing with 
good callus formation. The patient was discharged 
from the hospital after five weeks in bed and had ex- 
cellent function with no pain after two more weeks^ 


This fracture was believed to be caused by the 
sudden, powerful traction of the adductor magnus. 
It was similar roentgenographically to the "march 
fractures” of the pelvis described by Nickerson (Am. 
J. Surg. 62: 154, 1943. Abst, in Radiology 42: 611, 
1944). Lester M. J. Freedman, M.D. 


THE GENITO-URINARY TRACT 

Bilateral Nephrolithiasis in Horseshoe Kidney. 
Franklin Farman, J. Urol. 51: 447-455, May 1944. 

A horseshoe kidney is more subject to complicated 
pathological states than is the normally formed kidney. 
Infection, calculosis, neoplasm, abnormal position, and 
aberrant blood supply are frequently associated with 
these malformed kidneys. 

While unilateral lithiasis is apparently one of the 
most frequently observed concomitant lesions in the 
malformed kidney, the relative rarity of bilateral 
calculi in horseshoe kidney may be due to the fact that 
usually one or the other side of a fused kidney has bet- 
ter ureteral drainage and, consequently, less chance 
of urinary stasis, infection, and stone deposition. 

Surgery upon the malformed kidney is dangerous, 
due to excessive anomalously placed blood vessels. 
Except for this, indications for operation are similar to 
those influencing decisions in the presence of a normal 
kidney. At times, bilateral simultaneous operation has 
been performed, especially through the transperitoneal 
approach. However, the author prefers to operate 
upon the "bad” kidney first to relieve acute symptoms, 
reserving the "good” kidney for a more selective type 
of operation tWien infection and sepsis have decreased. 
Conservation of renal tissue is of the utmost importance, 
for though the total gross volume of parenchymal tis- 
sue may equal that of two normally functioning kidneys, 
usually their combined function is a great deal less, 
due to the almost universal finding of some degree Of 
“nephritis” within the anomalous organ. 

The author reports a case of bilateral nephrolithiasis 
in a horseshoe kidney. Operation W’as performed on 
one side at a time, with no attempt to divide the isth- 
mus. Bilateral nephrostomy was undertaken after 
the stones were removed. The clinical result was ex- 
cellent. Stuart P. Barden, M.D. 


PARASITES 

Calcification in the Guinea Worm. J. S. Brockle- 
bank. Brit. J. Radiol. 17: 163-164, May 1944. 

• Infestation with the guinea worm {Dracunculus 
medhiensis), common in some parts of Africa and India, 
occurs through drinking contaminated W'ater. The 
larvae make their way from the stomach to the sub- 
cutaneous tissues usually in the feet or lower legs, 
where the female matures to a length of 1 to 4 feet. A 
small blister appears on the skin from which the larvae 
are discharged. The worm can usually be seen and 
palpated. It may be demonstrated radiographically 
by the injection of an opaque medium. The worm 
after death may become calcified. It is commonly seen 
as a sharply defined linear opacity, 1 to 4 mm. in 
width, frequently segmented. The calcification may 
be limited to one or more segments. 

Sydney J. Hawley, M.D. 
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RADIOTHERAPY 


NEOPLASMS 

Treatment of Accessible Malignant Tumors with 
Short Distance Low Voltage Roentgen Rays. D. 
Waldron Smithers. Am. J. Roentgenol. SI: 730-738, 
June 1944. 

After briefly discussing the apparatus, limitations, 
and advantages of low-voltage short-distance roentgen 
therapy, the author describes the methods employed 
at the Royal Cancer Hospital (London) . This method 
of treatment is limited to lesions that are directly ac- 
cessible, for which it has certain advantages over ra- 
dium, notably the high intensity of radiation, resulting 
in short treatment times, and low initial cost of the 
apparatus. Use is made of both the Siemens and Phil- 
ips tubes. The former has a higher inherent filtration 
and the focal-skin distance is greater, but these factors 
are advantageous in some types of tumor. The author 
objects to the "caustic” method, whereby treatment is 
given at one sitting with a single massive dose. He 
prefers fractionation for most lesions. 

For each patient a plan of treatment is outlined, with 
the intent to deliver an adequate tumor dose as evenly 
as possible to a volume that more than includes the 
limits of the tumor. When necessary, scale drawings 
are made and isodose curves applied. For the larger 
tumors, multiple fields are used, care being taken that 
there is no overlapping. When possible, two directly 
opposing fields are employed. This can be done in 
most cases of cancer of the lip, nose, ear, and anterior 
third of the tongue. In each case a dose is given which 
will result in a minimum tumor dose of 4,500-6,500 r 
within ten to fifteen days. The average daily dose per 
single field is 600 r. 

The Siemens and Philips tubes have been well de- 
signed for intracavity therapy and are useful in the 
treatment of carcinoma of the cervix and in some 
intraoral tumors. The method has been used for the 
treatment of carcinoma of the urinary bladder after 
surgical exposure. Extension of this application may 
be expected in the future. L. W. Paul, M.D. 

Treatment of Carcinoma of the Dorsum of the Hand. 
P. D. Braddon. M. J. Australia 1: 368-370, April 22, 
1944. 

From the smgical and radiotherapeutic point of view, 
carcinomas of the dorsum of the hand are classed as (1) 
relatively early, (2) advanced, and (3) advanced, un- 
suitable for irradiation. 

Relatively early carcinomas are almost invariably 
squamous-cell; in some thousands of cases only 6 basal- 
cell carcinomas have been encountered. The term 
"early” refers not to the duration of the growth, but to 
the stage of advancement. Lesions in this group, 
measuring up to a little over 2 cm. in diameter, are best 
treated by surgery. 

Advanced carcinomas are those measuring over 2.5 
cm. in diameter. During the last eight years the 
author has treated 200 cases of this type. Radium or 
radon needles or seeds should never be implanted. 
All of the lesions in this group, however large, have 
been treated by radon molds. The total dose delivered 
is 6,000 gamma roentgens over a period of ten to six- 
teen days. Routinely 3,000 gamma roentgens are 
delivered over a period of seven days, at the end of 


which the radon is replaced by a fresh application to 
the mold (which is not removed) to give a further 3,000 
r over the ensuing seven days. These patients are 
not kept in the hospital, but the hand, wrist, and fore- 
arm are splinted to ensure that the mold, often very 
large in area, does not move in the slightest degree. 
Filtration is that of radon needles, capillary, or seeds 
employed — namely 0.5 or 0.8 mm. of platinum equiv- 
alent. Excellent results have been obtained in all 
cases, with good function, regardless of the extent of 
the lesion, with not a single case of radionecrosis, 
recurrence, or metastasis. 

The author treated with surgery three cases too ex- 
tensive for treatment with the radon mold. One pa- 
tient had axillary metastases and died, in spite of 
amputation of the hand and excision of the axillary 
nodes. Partial amputation was performed in the 
second case, and axillary nodes were excised but his- 
tologically these showed no malignant growth. The 
third patient had radionecrosis and recurrence following 
x-ray treatment elsewhere. The result of partial 
amputation in this case was disappointing, because of 
sloughing of the tissues and poor healing. 

Concentration Method of Radiotherapy for Cancer 
of the Mouth, Pharynx and Larynx: Report of Prog- 
ress. Max Cutler. Am. J. Roentgenol. 51:739-746, 
June 1944. 

Further experiences with the so-called "concentra- 
tion method” of radiotherapy for cancers of the mouth, 
pharynx and larynx (J. A. M. A, 117: 1607, 1941. 
Abst. in Radiology 38: 635, 1942) are reported. Five 
technics have been employed since 1938 in an effort to 
determine the comparative value of roentgen rays and 
radium, the optimum voltage, optimum roentgen in- 
tensity, optimum daily and total doses, optimum 
treatment time, and the optimum number and size of 
fields. These are as follows. 

(1) Telecurietherapy, with twelve treatment day^ 
a single constant portal, and a total dose of 120,000 
rag.-hr. This is used for lesions of the alveolar ridge 
and floor of the mouth in which the disease is entirely 
or mainly unilateral. 

(2) Roentgen therapy, with tw’elve treatment days, 
two constant portals, and doses of 7,600 to 8,400 r. 
This is being used for lesions of the soft and hard palates. 

(3) Roentgen therapy, with eleven treatment days, 
single diminishing portal, dose of 5,400 r. This is use 
in intrinsic carcinoma of the larynx when radiotherapy 
has been decided upon as the method of treatment. 

(4) Roentgen therapy, interrupted method, "> 
ten treatment days, two fields, diminishing porta s, 
dose of 7,700 r. This technic is used in the more ad- 
vanced cases of intrinsic carcinoma of the 

which it is desired to know the radiosensitivity , 
lesion. (See Cutler: Arch. Otolaryng. 39: 53, 19 
Abst. in Radiology 43: 315, 1944). 

(5) Roentgen therapy, with eighteen treatment ay > 

single diminishing portal, dose of 6,500 r. This is use 
in extrinsic carcinomas of the larynx and has been 
most effective method so far observed for this type 
lesion. . 

The basis of the method of concentration is the 
of large daily doses over a comparatively ^ jj 

ment period (ten to eighteen days). The total o 
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sufRcient to produce an '‘cpithclilis” and occasionally an 
cpidermitis. The method has resulted in regression, 
disappearance, and apparent cures of lesions that had 
failed to respond to the divided dose technic. There is 
some evidence that gradually increasing the daily dose 
and decreasing the size of the field is of advantage. 

The results in 290 cases treated between April 1938 
and April 1943 are recorded in tabular form. Illus- 
trative cases are included for each of the treatment 
technics described. L. W. Paxil, M.D. 

Indications for and Effects of Irradiation of the 
Pituitary Gland: Symposium. Edgar A. Kahn, A. C. 
Crooke, and J. F. Bromley. Brit. J. Radiol. 17: 
133-139, May 1944. 

This Symposium opens with a paper by Major Kahn 
of the U. S. Army Medical Corps. He presents the 
views of various authorities as to the irradiation of 
chromophobe adenomas of the pituitary. Of Cushing’s 
large series (as reported by Henderson : Brit. J. Surg. 
26: 811, 1939), only 10 patients received preoperative 
roentgen therapy, and in none of these xvas operation 
delayed more than a month. In only one was signifi- 
cant improvement observed folloxving irradiation. 
Postoperative irradiation, hoxvever, was found to have 
a very favorable effect in decreasing the rapidity and 
percentage of recurrences. Sosman (personal com- 
munication to the vTiter) allows a si.x-month period 
to determine the effectiveness of the roentgen rays if 
the patient is not growing xvorse. He believes that 
satisfactory remissions xvill follow irradiation in about 
50 per cent of cases. Dyke and DavidofI also recom- 
mended a trial of irradiation for chromophobe adeno- 
mas, to be followed by operation if necessary. DavidofF 
believes that 40 to 60 per cent of these tumors will re- 
spond favorably to roentgen therapy. Dott and Pect, 
on the other hand, regard the chromophobe adenomas as 
insensitive to radiation. Kahn’s own opinion is that in 
comparatively early cases a fair trial should be given 
x-ray therapy. If vision is borderline or deteriorating 
when the patient is first seen, operation should not be 
delayed. Irradiation should always be done post- 
operatively. 

Crooke opened his contribution to the Symposium 
xvith the statement that, while the effect of deep x-ray 
therapy upon the size of pituitary tumors is established, 
the effect on the output of pituitary hormones is ques- 
tionable. Pituitary glands examined after tumor doses 
of 1,600 r have shown no cytological changes, though 
functional change may, of course, occur in the absence 
of cytological alterations. It is difficult to evaluate 
changes in secretory activity due to irradiation, since 
normally the pituitary varies in its output and there 
are no accurate methods of assay. A possible method 
is a study of carbohydrate metabolism. Since pa- 
tients with acromegaly and basophilism commonly 
have an associated diabetes mellitus, they are par- 
ticularly suitable for such a study, the alteration of 
insulin requirements after irradiation functioning as 
an index of its effectiveness. In a case of acromegaly 
reported here, however, the diabetic condition became 
steadily worse, in spite of a total tumor dose of 2,540 r, 
which W'ould thus appear to be inadequate. 

The fundamental pathology in basophilism is differ- 
ent. Here there is a hyaline change in the basophile 
cells of the anterior lobe. The disease is one of hyper- 
function, and irradiation xvould thus be expected to 
relieve the symptoms. Reports in the literature, hoxv- 


cver, have not shown satisfactory results. In 2 re- 
corded cases improvement xvas obtained by radon im- 
plantation, and Crooke pre.scnts an additional case 
which, though refractory to x-ray therapy, responded 
promptly to the insertion of radon seeds. In view of 
these results, he believes that x-rays could accomplish 
good results if sufficiently large doses could be admin- 
istered without damage to the surrounding structures. 

Bromley, xvhose paper concludes the Symposium, 
feels that the radiation therapist is often asked to do too 
much and often too little in the treatment of pituitary 
tumors: too much iu the sense that to obtain cure re- 
quires very large doses, xvhich are difficult and danger- 
ous to apply; too little in the sense that he is not often 
enough called upon to relieve symptoms, xvhich can be 
accomplished xvith smaller doses. The best results 
arc obtained in eosinophilc adenomas, but even in 
chromophobe tumors, if they are diagnosed early, a 
trial of irradiation is justified. 

There is a field of treatment of pituitary conditions 
apart from true tumors that merits further attention. 
There is, for example, a mild form of Cushing’s syndrome 
— amenorrhea or dysmenorrhea, mental stolidity, a 
tendency to virilism, and a coarse dry skin — that re- 
sponds promptly to x-ray therapy. The headaches 
associated xvith hypertrophy of the pituitary at the 
menopaitse can also be relieved by small doses of x-ray 
to the gland. Sydney J. Haxvley, M.D. 

Discussion on the Treatment of Carcinoma of the 
Oesophagus. Hermon Taylor, W. M. Levitt, M. 
Lcdcrman, et al. Proc. Roy. Soc. Med. 37: 331-340, 
May 1944. 

In this discussion on carcinoma of the esophagus, 
radiotherapy received due consideration. 

Levitt referred to a series of 7 cases previously re- 
corded (Proc. Soc. Roy. Med. 27: 368, 1934) in which 
a strip-field method of deep x-ray therapy had been 
folloxx'cd by disappearance of the groxvth. A subse- 
quent study of this group, however, shoxved 5 deaths as 
a result of pulmonary lesions attributable to the ir- 
radiation and 1 from recurrent carcinoma. Theremain- 
ing patient died of cardiac failure, and autopsy shoxved 
a broxxm atrophy of the heart muscle xvhich xvas believed 
to be a radiation effect. 

In spite of improvements in technic, Levitt still 
finds it impossible to reproducehis earlier results xvithout 
injury to the lungs. He has been most successful 
with groxvths of the upper third of the esophagus shoxv- 
ing large fleshy fungations into the lumen, and he be- 
lieves that "xvith suitable dosage and distribution of 
radiations to the esophagus, and disregarding the lung, 
a very remarkable percentage of primary regressions 
can be obtained." Irradiation is contraindicated in 
the presence of mediastinitis, pulmonary extension and 
secondary deposits, as well as in all cases involving the 
lower third of the esophagus. 

Lederman discussed radium therapy. Tumors of 
the cervical esophagus, xvith or without pharyngeal 
involvement he considers suitable for teleradium ther- 
apy, provided they do not extend below the first 
thoracic vertebra. Mid-esophageal growths may be 
treated by radium bougie or radon implantation. 
Lederman regards the former method as preferable and 
outlines the technic. Guisez is said to have had ex- 
cellent results with this procedure. Lederman, how- 
ever, can report only one survival for as long as two 
and a half years in a series of 33 cases, but he regards 
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the palliative effects as of "incalculable value.” He 
mentions a case treated by Mr. Lawrence Abel with a 
survival period of ten years and death at the end of that 
time from intercurrent disease. Cardio-esophageal 
tumors are unsuitable for treatment either by tele- 
radium or radium bougie, which cannot deliver an 
adequate dose to the gastric part of the neoplasm. 
Implantation of radium seeds has been attempted, but 
accurate distribution of the dose is difficult, and the 
method is recommended only as a last resort. 

D. W. Smithers favored roentgen therapy over sur- 
gery and presented his own results. He had treated 
over 100 cases with x-rays, 80 of them more than two 
years earlier, and had seen no instance of fibrosis of the 
lung in spite of the fact that 20 of these patients had 
lived one year or longer. Three patients, in two of 
whom microscopic proof of carcinoma was obtained, 
were symptom-free more than five years after treat- 
ment. Of 32 patients who completed treatment prior 
to the war, 30 experienced marked relief of symptoms, 
and 11 had remained symptom-free for varying periods. 

Various aspects of the subject were taken up by other 
participants in the discussion. 

Value of Surgery and X-Ray Treatments in Car- 
cinoma of the Breast Roswell T. Pettit. Illinois 
M. J. 85: 244r-247, May 1944. 

Statistical reports on carcinoma of the breast show a 
conflict of opinion, often confusing, in the evaluation of 
the results of treatment. This is due in part to the 
wide variation in the course of the disease and in classi- 
fication of operable and inoperable cases. 

The author quotes the statistics of Lazarus-Barlow, 
showing a 12 per cent five-year survival rate in 651 un- 
treated cases of carcinoma of the breast, for use as a 
base line in evaluating results of treatment. In 10,000 
cases treated surgically in 23 widely distributed clinics, 
the five-year survival reported varies from 16 to 52 per 
cent with an average of about 29 per cent. This is 
definite evidence of the value of surgical treatment. 
The wide variation in the percentages of survival may 
be due largely to differences in selection of cases for 
operation. 

Operability depends upon the stage of the disease, 
especially the presence or absence of axillary involve- 
ment. The five-year survival reported in cases with- 
out involvement of axillary nodes varies from 61 to 
74.2 per cent. 

Irradiation followed by radical amputation has 
been preferred by many. Statistical reports on pre- 
operative irradiation, however, have been somewhat 
disappointing, and it has the disadvantage of delaying 
surgery several weeks. The results reported are slightly 
better than by surgery alone. Irradiation following 
radical mastectomy has shown better results. Adair 
reports 76.8 per cent five-year survivals in 95 cases 
without axillary involvement, and 41.8 per cent in 
177 cases with extension to the axilla (J. A. M. A. 121: 
553, 1943. Abst. in Radiology 41: 311, 1943). Since 
it has been shown by serial sections that most cases of 
carcinoma of the breast have axillary metastases, even 
if not palpable, postoperative irradiation is advocated 
for all cases. It is often overlooked that technic, skill, 
diligence, and good equipment are as important in the 
application of x-ray therapy as in the surgical treat- 
ment. 

The author reports 149 cases of carcinoma of the 
breast treated postoperatively by irradiation with a 


five-year survival of 58.3 per cent. The presence or 
absence of axillary metastases was not determined in 
all cases, but the majority of patients had axillary in- 
volvement. 

X-ray therapy properly administered in sufficient 
dosage is an extremely valuable adjunct to surgery. 
The x-ray procedure is not well standardized, but with 
improvements that have been made and are being made 
it is reasonable to believe that five-year results in pa- 
tients now being treated tvill be better than those pre- 
viously obtained. H. H. Wright, M.D. 


Medical Progress. Gjmecology: Carcinoma of the 
Cervix. Joe V. Meigs. New England J. Med. 230: 
577-582, 607-613, May 11 and May 18, 1944. 

This is a rather long but excellent discussion of car- 
cinoma of the cervix. Irradiation has been of great 
help in treating cervical cancer, the percentage of cure 
being about the same in all the large collections of 
statistics. Since there seems to be a limit to the cure 
and salvage by irradiation, the author advocates rad- 
ical operative procedures with removal of cervix, uterus, 
tubes and ovaries, and the iliac lymph nodes. With 
experience, the operative mortality has decreased. 

Many good points are made. It is suggested that 
the radiologist be given a freer hand in determining 
the method and amount of treatment. Many cancers 
of the cervix could be prevented by total hysterectomy. 
The Schiller test, colposcopy, and the newly advocated 
stained vaginal smear are all good procedures and should 
be used. Biopsy is still the best means of diagnosis and 
should be employed oftener and earlier. It is possible 
to take a specimen from a carcinoma of the cervix and 
not obtain malignant tissue. With the Schiller stain, 
the area for biopsy is well defined. 

Classification according to the League of Nations 
formula is being more widely accepted and practised, 
although that of Schmitz or the American College of 
Surgeons is probably more convenient. The micro- 
scopic grading of tumors is not of great advantage 
either in treatment or prognosis. 

Cancer of the cervical stump would not occur if every 
hysterectomy were a total hysterectomy. 

A good discussion of cervical cancer in pregnancy is 
included. John B. McAnbny, M.D. 


Carcinoma of the Bladder: An Improved Technique 
for the Cystoscopic Implantation of Radium Element. 
Thomas D. Moore. J. Urol. 51 : 496-504, May 1944. 

In the past, treatment of infiltrating carcinoma o 
the bladder has been unsatisfactory, except for 
series in which radium or radon therapy was include 
in the management. ' , , 

The author, in 1938, first advocated a method o^ 
cystoscopic introduction of radium needles, w'hich were 
left in place for twenty-four to seventy- two hour= an 
then removed cystoscopically. This procedure is es 
suited for lesions of loiv-grade malignancy and occasions 
early cases of grade III and IV tumors. It is especia y 
well adapted to aged patients because of the relatiy 
low morbidity. The method is restricted to 
accessible to direct cystoscopic view, namely, the 
gone, lateral base, posterior wall, and posterior par 
the lateral walls. It cannot be used for , 

volving the dome, anterior wall, and anterior par 
the lateral walls. 
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The advantages of radium needles over radon seeds 
are twofold. First, there is no foreign body left in a 
region whieh is subject to infection. In the second 
place, it is cheaper to use radium needles. The author’s 
method is no more diniciilt than the implantation of 
radon seeds. 

A cystogram is first made in order to determine 
the c-xtent of infiltration. Then, under low spinal or 
pentothal sodium anesthesia, the Braascli direct-vision 
cystoscope is introduced and the lesion is electro- 
coagulated if sessile in type. Radium needles con- 
taining 1, 3, or 5 mg. and measuring 10 to 17 mm. in 
length are inserted into the lesion 1.5 cm. apart. 
This is accomplished by means of the author’s special 
radium needle introducer. In men, the needles arc 
identified by lead shot, but in women the silk threads 
are brought out through the urethra. The cystoscope 
is removed and a 75 c.c. Foley catheter is inserted. 
This is distended with 120 c.c. of sterile water to protect 
the opposing wall of the bladder and prevent accidental 
loss of the radium. Bladder irrigations are carried 
out through the catheter. 

After forty-eight to seventy-two hours the cysto- 
scope is reintroduced in male patients and the needles 
are removed by picking up the lead shot with a Braasch 
specimen forceps. In women, the catheter is re- 
moved and the needles are withdrawn by traction on the 
silk threads. 

The author discusses the question of biopsy. He is 
convinced that this should be done routinely at the 
first cystoscopy. 

In 11 of 96 cases in the author’s files, this method was 
used (in 7 women and 4 men). All the lesions were 
grade II or III. Six patients are alive from one month 
to four and a half years. Five are dead after living six 
months to six years. Joseph Selman, M.D. ;j 


Cancer of the Female Urethra. W. G. Cuscaden. 
M. J. Australia 1: 487-489, May 27, 1944. 

Fourteen cases of urethral cancer in women are pre- 
sented. The average age of the patients was fifty-two 
years. Of the 14 patients, 6 are well at present, and 
one, after living twelve years, cannot be traced. 
Hemorrhage was the most consistent and in many cases 
the only symptom. Difficulty in micturition occurred 
only in advanced cases. Pain was a late symptom. 
Thirteen of the lesions wereepitheliomata; one was an 
adenocarcinoma. 

With slight variation, the same dosage and technic 
were used in all cases. Gold needles 2.5 cm. in length, 
containing 5 me. of radon, screened by 0.8 mm. plati- 
num, were inserted so that the treated tissue extended 
between concentrie cylinders 7.5 and 17.5 mm. in di- 
ameter and 2.5 cm. in length. The needles were left 
in place for eight days. The average minimum dose 
around the outside of the treated tissue was 19,000 r, 
while the maximum dose was approximately 40,000 r 
1.0 mm. away from the surface of the needle. 

Some pain and frequency of micturition followed 
treatment, but usually subsided in six to eight weeks. 
Abundant fluids and citrate of potash were given during 
this period. Sloughing was not serious except in one 
case, in which two lots of irradiation were given. 
Radon in vaseline was used once a week in this case 
(eight hours) and was thought to have helped in healing 
the condition. With this single exception, stricture 
was not a serious complication. 


Osteogenic Osteolytic Sarcoma of the Os Pubis. 
Sidney T. Friedman. Am. J. Surg. 64: 248-253, May 
1944. 

A case of osteogenic osteolytic sarcoma of the os 
pubis is reported, in which the only treatment possible 
was biopsy followed by roentgen irradiation. The 
patient lived approximately three and a half years after 
the institution of treatment. 

Hemangioblastoma of the Medulla — ^Lindau’s Dis- 
ease: Response to Radiation Therapy. Mervyn H. 
Hirschfcld. J. Nerv. & Ment. Dis. 99: 656-659, 
May 1944. 

No record of any attempted treatment for hemangio- 
blastoma of the medulla or spinal cord could be found 
in the literature by the author. In the case described 
radiation therapy was attended by surprisingly good 
results. 

This patient was a 21-year-old male wdiose chief 
complaint on admission was dysphagia. In the pre- 
vious three years, he had gradually lost the sight of his 
left eye due to hemangioblastoma of the retina (von 
Hippel’s disease) and glaucoma. The right eye was 
normal except for slight nystagmus on upward and 
lateral gaze. The left facial muscles contracted and 
relaxed more slowly than the right, but no definite pa- 
ralysis was noted. Speech \vas somewhat labored due 
to accumulation of saliva in the throat. Numbness 
and tingling were present in the left upper and lower 
extremities but the patient could identify objects 
through tactile sensation and there was no alteration 
of temperature sense. Eleetroencephalography showed 
changes indicating a lesion in the right parietal and 
posterior temporal region. A pncumoencephalogram 
was normal but was followed by a severe reaction and 
complete inability to swallow, which lasted for forty- 
eight hours. The absence of definite cerebellar signs 
and the prominence of hiccups and dysphagia indicated 
that the major lesion was in the medulla. 

Since operation was inadvisable, radiation therapy 
was administered over the occiput and upper cervical 
spine through right and left lateral portals. A total of 
1,475 r, measured in air, was delivered in 22 sessions in 
26 days (200 kv. constant potential, total filtration 
of 0.75 mm. Cu plus 2.0 mm. Al, 50 cm. target-skin dis- 
tance, with an output of 53 r per minute). The cal- 
culated mid-line tumor dose was 2,160 r. The pa- 
tient became worse during treatment, being confined 
to bed because of instability of his legs. Immobility 
of the pharynx and upper esophagus developed, being 
demonstrable by fluoroscopy. One week after the 
termination of treatment, there was marked decrease 
of salivation w’ith rapid progressive improvement of 
symptoms. Four months after treatment, tingling in 
the ulnar three fingers of the left hand was the sole 
symptom and slow reaction of the left facial musculature 
was the only abnormal neurologic finding. Enuclea- 
tion of the left eye was advised but was refused. Be- 
cause of the usual multiplicity of lesions in this con- 
dition and their variable rate of development the author 
does not regard this case as closed. 

Lester M. J. Freedman, M.D. 

Hemangioma of the Testis. A. H. Kleiman. J. 
Urol. 51: 548-549, May 1944. 

The author reports a case of testicular tumor in a 
51-year-old white carpenter, preoperatively diagnosed 
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as malignant but found histologically to be benign. 
The chief complaint was slow enlargement of the left 
scrotal contents, without tenderness but producing a 
dragging sensation of the scrotum. The mass was 
first noticed a year before admission. 

The left testis was three times its normal size and 
only slightly sensitive to pressure. The vas deferens 
and epididymis were normal, as were results of all labo- 
ratory studies. The patient received a total of 5,300 r 
to the mass between Aug. 27 and Sept. 28, 1940, which 
was well tolerated and caused the mass to shrink to less 
than one-half its former size. Orchiectomy was per- 
formed three weeks later. 


On gross examination, the split left testis was found 
to contain in its center a dark red nodule 2 cm. in di- 
ameter. Microscopically, it was seen to be surrounded 
by a thick wall of fibrous tissue, u’hile its substance 
rvas composed of anastomosing capillaries, venules, 
and small arteries distended with erythrocytes. There 
was a delicate fibrous tissue stroma between the blood 
spaces, and the surrounding seminiferous tubules were 
atrophic. The pathologic diagnosis was hemangioma 
cavernosum . The postoperative course was uneventful. 

Hemangioma of the testis is a rare condition. 
Study of several sections of the tumor has failed to re- 
veal any malignant process. N. P. Salner, M.D. 


EXPERIMENTAL STUDIES 


Experimental Hypoproteinemia and Edema. Studies 
of Intestinal Absorption and Intestinal Roentgenologic 
Characteristics. Argyl J. Beams, Alfred H. Free, and 
Jack R. Leonards. Arch. Int. Med. 73: 397-402, May 
1944. 

Hypoproteinemia with edema was produced in 6 
dogs by means of plasmapheresis. The intestinal ab- 
sorption of galactose and aminoacetic acid was studied 
by improved tolerance tests in these animals and was 
found to be unaffected to any significant degree. 

Roentgen studies of the gastro-intestinal tract fol- 
lowing the administration of barium showed no al- 
teration in gastric emptying and intestinal motility 
as a result of the hypoproteinemia and edema. In 
some of the films of the small intestine during edema 
there were moderate clumping of the barium and seg- 
mentation. These phenomena were also noted in the 
studies on normal animals, although they occurred less 
frequently. 

Studies of plasma volume and available (thiocyanate) 
fluid volume indicated that during edema the plasma 
volume is not significantly altered but that the avail- 
able (thiocyanate) fluid volume is noticeably increased. 

The rate of metabolism of galactose and aminoacetic 
acid was not altered by hypoproteinemia and edema. 

Area Factor in Roentgen Irradiation. H. C. Gold- 
berg. Arch. Dermat. & Syph. 49: 346-347, May 1944. 

In a series of experiments the author has measured 
the amount of irradiation necessary to cause an ery- 
thema in areas having diameters from 1 to 10 cm. 
Using 120 kv., 6 ma., 10 cm. target-skin distance, and 
no filter, which gives a half- value layer of 1.9 mm. Al, 
he has in chart form given the number of units neces- 
sary for an erythema dose. 

It was found that 3,060 r were needed in treat- 
ing an area 1 mm. in diameter in order to get an ery- 
thema effeet on the skin, whereas 510 r were sufficient 
to get the same effect on an area 10 mm. in diameter. 
A series of tests was made to determine the area factor 
in relation to dosage, the number of skin units necessary 
to cause an erythema. Joseph T. Danzer, M.D. 

Effect of Iodized Poppyseed Oil and Iodine-Chlorine 
in Peanut Oil in the Subarachnoid Space of Animals. 
Edwin Boldrey and Robert B. Aird. J. Nerv. & Ment. 
Dis. 99: 521-533, May 1944. 

Search for a substitute radiopaque oil was prompted 
by the disappearance from the market of 40 per cent 
iodized poppyseed oil (lipiodol) following the fall of 
France. Lipoiodine (60 per cent solution of di- 


iodobrassidic acid in sesame oil) and iodochlorol 
(27 per cent iodine, 7.5 per cent chlorine, in peanut oil) 
were considered for study, but since the former proved 
the more irritating in preliminary studies, it was dis- 
carded. 

Six parallel experiments were attempted on large 
dogs, averaging over 18 kg. in weight. Cisternal fluid 
was removed from the animals under local anesthesia 
and 2 c.c. of lipiodol or of iodochlorol were injected into 
the subarachnoid space. Spinal fluid was removed 
at intervals for cell counts and for Pandy reactions. 
Some animals were autopsied within a week and others 
within three months following one injection. Four 
dogs had a repeat injection one week following the 
first, 2 of these being autopsied 4 days later and the 
remaining 2 three months later. A third group was sim- 
ilarly studied after single injections of the oils combined 
with 2 c.c. of blood. 

The reaction of the animals to iodochlorol was com- 
parable to and generally slightly less in degree than the 
reaction to lipiodol. The irritative phenomena were 
found to be definitely increased in the animals that re- 
ceived the blood injection. The total cell counts of the 
spinal fluid were elevated, reaching a peak in twenty- 
four to forty-eight hours followdng the oil injection and 
gradually decreasing over a four-rveek period. The 
repeat injection prompted a secondary rise in the count. 
The differential count shorved a predominance of poly- 
morphonuclears with a shift to a lymphocytic reaction 
during the first week after injection of iodochlorol. 
Pandy responses were all positive. 

Microscopic studies showed early changes in the 
meninges to be minimal in degree and extent. These 
were somewhat more marked after a repeated dose ot 
oil. The addition of blood to the opaque media in- 
creased the irritating effect from the very beginning. 
Adjacent ganglion cells showed changes in their nuclei 
and tigroid substances in many instances. Advance 
proliferative and fibrotic changes in the meninges were 
noted in the animals sacrificed late. The oils w^e 
walled-off in a mesh-work of cysts and fibers in t e 
subarachnoid space, extending even to the caudal sac 
in some of the dogs. Less fibroblastic and collagenous 
response was evoked by iodochlorol than by lipiodo ■ 
This was also true of the chronic inflammatory cc 
reaction. No abnormalities were noted in the ganglion 
cells in this “late” group, indicating that the changes 
noted in the “early” groups w-ere reversible. . 

The authors believe that early removal of these oi s 
from the subarachnoid space is highly desirable. 

Lester M. J. Freedman, M.D, 
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The Roentgen Appearance of Lobar and Segmental 

Collapse of the Lung: A Preliminary Report' 

LAURENCE L. ROBBINS, M.D., and CLAYTON H. HALE, M.D. 


Boston, Mass. 


S OME DEGREE of collapse Or atelectasis 
of the lung, a lobe, or a segment of a 
lobe, is frequently associated with certain 
disease processes in the chest, such as 
foreign body, tumor, bronchiectasis, and 
tuberculosis. Inasmuch as collapse is 
often confused with other lesions, in which 
the treatment differs, as pneumonia and 
infarct, its recognition is important. In 
this paper we shall present certain roent- 
genologic findings in collapse which may be 
the first to be observed and may be of 
more importance in diagnosis than the com- 
monly accepted signs — elevation of the 
diaphragm, shift of the mediastinum, nar- 
rowing of the rib spaces, and demonstra- 
tion of the shadow of the collapsed lobe. 

We have restricted the use of the word 
“collapse” to a decrease in the size of a lobe 
or a part of a lobe, and of the word "ate- 
lectasis" to airlessness. 

From a total of 70,000 chest examina- 
tions made at the Massachusetts General 
Hospital during the last six years, we re- 
viewed in detail 1,000 that led to a di- 
agnosis of tumor, bronchiectasis, or foreign 
body, as well as a number of cases of tu- 
berculosis associated with definite collapse. 
After discarding the cases for which there 

* From the Department of Radiology, Massachu- 
setts General Hospital, Boston, Mass, Presented at 
the Joint Meeting of the American Roentgen Ray 
Society and the Radiological Society of North America, 
Chicago, 111., Sept. 24-29, 1944. 


Avere not adequate films in both postero- 
anterior and lateral projections, there re- 
mained approximately 500 cases in which 
at least one lobe tvas less than two-thirds 
of its normal size. The findings presented 
in this report are based on this series of 
600 cases. 

TECHNIC 

The examination of patients ivith sus- 
pected collapse should begin with fluoros- 
copy, which will determine the dynamics 
within the chest and indicate which films 
will best demonstrate the lesion. In the 
majority of instances, the routine postero- 
anterior, the lateral, and the Potter-Bucky 
or grid projections will give the necessary 
information. In certain cases, particularly 
those with bilateral lesions, oblique views 
will provide additional data. Many cases 
will require bronchography, and a few 
will call for laminagraphy for confirmation 
of a diagnosis. 

NORMAL CHESTS 

It has been our impression for some time 
that roentgenologic localization of the 
fissures of the lung is possible by the demon- 
stration of thin hnes of increased density, 
which we have called septa. The term 
"septum” rather than fissure has been 
used because a pulmonary fissure is a po- 
tential space, which is not demonstrable 
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Fig. 1. Case 1 (J. P,, U-443473) : Collapse of the left lower lobe in a 63-year-old man, complaining of weakness, 
fatigue, weight loss, dyspnea, night sweats, and cough productive of phlegm with bright red blood, of six months’ 
duration. 

Poster 0 - Anterior Roentgenogram: Collapse is not well seen except for the increased density lateral to the apex of 
the heart. The greater portion of this is due to a tumor. The hilus is not displaced, which is atypical. Emphy- 
sema of the left upper lobe, though present, is not striking because of an equal degree of emphysema on the right. 
The mediastinum is displaced slightly to the left. The left diaphragm is not elevated but is partially obscured. 

Lateral Roentgenogram; The shadow of the lo%ver lobe is clearly defined and within it the tumor is well demar- 
cated. The left upper lobe rests on the anterior half of the diaphragm; the posterior half is not seen because of 
the collapse and tumor. The location of the left fissure is demonstrated by the edge of the collapsed lobe, which 
lies posterior to the clearly demonstrated septa on the right. In this projection, the tumor is demonstrated as lying 
posteriori}' in the lower lobe; it is of sufficient size to prevent depression of the hilus. 

Bronchoscopy: Evidence of chronic bronchiectasis; no tumor seen. 

Thoracotomy: Lower lobe hard and non-aerated. Tumor tissue invading pleura. Pneumonectomy impossible. 

Histopathology: Epidermoid carcinoma, grade III. 


by X-ray, whereas the two pleural surfaces, 
which are in apposition, cast a well defined 
shadow. In order to substantiate this 
impression, and to determine the normal 
variation and location of the septa, 150 pa- 
tients who had no pulmonary complaints 
were examined by means of both postero- 
anterior and lateral roentgenograms. In 
the majority of cases, the location of the 
minor fissure on the right is demonstrable 
on the postero-anterior projection, while 
in the lateral view, the major septa, or 
' fissures, are also shown. The major fis- 
sures in general run obliquely downward 
and forward from approximately the fifth 
dorsal vertebra to the anterior portion of 
the diaphragm, varjdng from a point at the 


anterior chest wall to 6 cm. from it. As a 
rule, they are straight or gently curved 
lines as projected on the lateral roentgen- 
ogram. The minor fissure on the right, 
visible in both the postero-anterior and 
lateral projections, varies in position from 
the third to the fifth rib anteriorly. Varia- 
tions from the normal position or curve of 
the septa may be indicative of collapse. 

The study of the normal chest was im- 
portant also in confirming a second im- 
pression, that is, that variation from the 
normal position of the hilar shadows fre- 
quentl}’- indicates different degrees of col- 
lapse. Anatomically the hih are at about 
the same levels. On the roentgenogram, 
however, the left hhus usually appears 
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Fig. 2. Case 2 (E. G., U-427028) : Partial collapse of the left lower lobe in a 41-year-old woman, witli hemopty- 
sis and pain in the left chest, of two months’ duration. 

Poslero- Anterior Roentgenogram; Atelectatic segments of the lower lobe are seen as areas of increased density be- 
hind the heart on the left. The hilus is slightly low. Emphysema of the left upper lobe, more marked in the lin- 
gula, is due to spatial rearrangement. The mediastinum is in normal position. The left diaphragm is slightly 
elevated. 

Lateral Roentgenogram; The triangular shadow of increased density represents complete collapse of all the seg- 
ments of the lower lobe except for the dorsal division. The left upper lobe rests on the anterior two-thirds of 
the left diaphragm. The posterior one-third is obscured by the collapsed segments. The normal septum is not 
seen. The unimpaired aeration of the dorsal segment probably prevents depression of the left hilus that is usually 
seen with collapse of this lobe. 

Bronchoscopy: Thick, grayish-white mucoid plug obstructs left lower lobe bronchus just distal to orifice of dorsal 
division. No tumor seen. 


slightly higher than the right, since the 
right main bronchus, which forms the 
upper margin of the right hilus, is not so 
clearly visualized as the left pulmonary 
artery, which forms the upper margin of the 
left hilar shadow. This study has strength- 
ened our conviction that, although the com- 
monly accepted signs of collapse are of 
definite value, the position and appearance 
of the septa and hili are of more importance 
and may be the first signs suggesting the 
diagnosis. 

ROENTGENOLOGIC SIGNS OF COLLAPSE 

Lower Lobes (Figs. IS): In general, 
when a lower lobe collapses, it tends to lie 


posteriorly and medially against the spine. 
The hilus is low in position and the ad- 
jacent lobe (or lobes) shows compensatory 
emphysema. In the lateral projection, 
the anterior edge of the collapsed lobe may 
be readily visualized, thus indicating that 
the septum is displaced posteriorly. The 
shadow of the diaphragm in the area of 
collapse is lost, and the markings within 
the collapsed lobe are close together, show- 
ing a tendency to curve toward the hilar 
area with the convexity of the curve an- 
teriorly. It is this collapsed lobe and 
the increased markings which are often 
described as the triangular shadow in bron- 
chiectasis. 



Fig. 3. Case 3 (K. T., U-242187) : Collapse of the right lower lobe in a 44-year-old man, with cough and weight 
loss for two years. 

Postero- Anterior Roentgenogram: The shadow of increased density obscuring the right border of the heart and the 
medial half of the right diaphragm represents a tumor and the collapsed right lower lobe. The right hilus is moder- 
ately low in position. 

Lateral Roentgenogram: The tumor and collapsed right lower lobe are shorvn occupying the postero-inferior 
portion of the right chest, obscuring the posterior half of the right diaphragm. The right upper and middle lobes 
show moderate emphysema. The minor septum on the right extends to the posterior chest wall. The major 
septum on the left is clearly seen and is normal in position. 

Right Pneumonectomy: Right lower lobe found quite small, rounded, and very dense and hard. 

Surgical Specimen: Lower lobe bronchus obstructed by tumor. Lower lobe very firm, moderately collapsed, 
and completely consolidated. 

Histopalhology: Epidermoid carcinoma, grade III. 



Fig. 4. (M. P., U-455051): Collapse of the right upper lobe in a 26-year-old woman with known pulmonary 

tuberculosis for three years. ii^jospd 

Postero-Anterior Roentgenogram: The shadow of increased density in the right apex represents the couapM-u 
right upper lobe. The right hilus is elevated. The emphysematous right lower and middle lobes occupy m 
greater portion of the right chest. The trachea is deviated to the right. The right diaphragm is slightly elevate • 
Lateral Roentgenogram: The collapsed right upper lobe is seen in the anterior portion of the chest. The ng 
major septum is clearly visualized and is displaced upward and anteriorly. , . ^ ^ „^.,rkedly 

Right Upper and Middle Lobectomy. Right upper lobe composed about one-third of the specimen, w as marseu y 
decreased ill size, and contained numerous tubercles. 
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Fig. 5. Case 5 (J. N., U-448275); Collapse of tlie right upper lobe in a 42-ycar-old man with chronic cough 
of four and a half months’ duration. Onset followed Type 2 pneumonia. Slight general malaise; no hemoptysis 
or expectoration. 

Foslero- Anterior Roentgenogram: There is increased density in the right apical area, with fairly good aeration 
in the lower portion of the right upper lobe. The right hilus is moderately elevated. The minor septum is slightly 
higher than usual. The trachea is deviated to the right. 

Lateral Roentgenogram: The collapsed area is not well visualized because it is so high in the chest. The major 
and minor septa are clearly seen and are displaced upward and anteriorly. The posterior portion of the left major 
septum lies in its normal position. 

Right Upper Lobectomy: Atelectatic apical segment of right upper lobe. 

Histopathology: Chronic pneumonitis and slight bronchiectasis. 


Upper Lobes {Figs. Jh-7): Collapse of 
the upper lobes more or less reverses the 
appearance of collapse of the lower lobes. 
The upper lobe tends to collapse anteriorly 
and medially against the anterior chest 
wall and td obliterate the space that, in 
the lateral view, is usually seen between 
the sternum and the ascending aorta. 
A collapsed upper lobe may become so 
small that in routine postero-anterior or 
stereoscopic views it may be overlooked, 
its appearance being misinterpreted as a 
slight widening of the superior mediasti- 
num. The hilar shadow moves upward 
and is indistinct in outline, particularly 
the upper margin. Adjacent compen- 
satory emphysema is apparent. In cer- 
tain instances, the entire lung may appear 
to be aerated, but surgical or autopsy data 
may reveal that the apparent aeration was 


due to an emphysematous lower lobe, or 
lower and middle lobes. In the lateral 
view, the posterior margin of the collapsed 
lobe is seen and indicates the position of 
the septum. It usually forms a smooth 
curve with the convexity toward the an- 
terior chest wall. The markings are not as 
well visualized in the upper lobes as in the 
lower lobes, which is probably due to the 
fact that bronchiectasis with resulting 
rigidity of the bronchial walls is less fre- 
quent in the upper lobes, and consequently 
the bronchi also are collapsed rather than 
air-containing. The mediastinum may be 
displaced, and more particularly the tra- 
chea may be deviated, toward the side of 
the lesion. 

Middle Lobe {Fig. 8): The middle lobe 
frequently shows segmental collapse, and 
when this occurs the two segments may be 




Fig. 7. Case 7 (D. G., U-26572S) ; Collapse of the left upper lobe in a 27-year-old woman with a history of re- 
peated bouts of sinusitis and upper respiratory tract infection since childhood and cough and left chest pain lor 
two weeks. For details of case see opposite page. 
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Case G: Collapse of left upper lobe, shown in Figure 6 on opposite page. 

Postcro-Aiitcrior Roentgenogram: The increased density in the left hilar region and the obscuring of the left 
mediastinal shadow are due to a tumor and the collapsed upper lobe. The air in the left chest is within the left lower 
lobe. The hilus is not well visualized. ' There is an increase in the linear markings of the right upper lobe, with 
some decrease in its size. The left diaphragm is slightly elevated. 

Lateral Roentgenogram: The collapsed left upper lobe and the tumor within it are clearly seen lying against the 
anterior chest wall. The left lower lobe is emphysematous, e.vtcnding to the top of the left chest and anteriorly 
to outline the posterior border of the collapsed left upper lobe. There are a few dilated bronchi in the left lower 
lobe as evidenced by some bronchiectasis in this lobe. 

Bronchoscopy: The orifice of the left upper lobe bronchus was not seen because of a round, nodular, slightly 
irregular mass almost completely obstructing the left main bronchus. 

Thoracotomy: Inoperable, due to enlarged mediastinal nodes. 

Histopathology: Epidermoid carcinoma, grade III. 


Case 7 : Collapse of left upper lobe, shown in Figure 7 on opposite page. 

Postcro-Anterior Roentgenogram: The area of density in the medial portion of the left upper lung field repre- 
sents the collapsed left upper lobe. A few dilated bronchi arc seen within the shadow. All of the air seen in the 
left lung field is in the lower lobe. The hilus is displaced upward; the trachea is deviated to the left. The left 
diaphragm is slightly elevated. 

Lateral Roentgenogram: This is the typical appearance of collapse of the left upper lobe. The posterior edge of 
the left upper lobe is clearly defined, and it is seen that the lobe is collapsed anteriorly against the chest wall. The 
emphysematous lower lobe occupies the greater portion of the left side of the chest. The septa of the right lung are 
well visualized. 

Left Upper Lobectomy: The upper lobe was completely collapsed. 

Histopathology: Bronchiectasis. 



Fig. 8. Case 8 (E. P., U-4050G2) : Collapse of the right middle lobe in a 53-year-old woman with a productive 
cough for seven months and a history of hemoptysis two and a half months and four years prior to admission. 

Postero- Anterior Roenlpnogram: The right border of the heart is obscured by the atelectatic right middle lobe. 
The right hilus is only slightly low. The normal minor septum is never seen in complete collapse. 

Lateral Roentgenogram: A triangular shadow of increased density is seen in a much smaller area than is usually 
occupied by the middle lobe. Slight compensatory emphysema of the upper and lower lobes accommodates for 
the collapsed middle lobe. Incidentally an area of bronchiectasis is seen in the postero-medial segment of the left 
lower lobe. 

Bronchoscopy: Middle lobe orifice narrowed and completely plugged by thick white-gray secretion which cannot 
be expectorated by coughing. 
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demonstrated. In complete collapse, the 
middle lobe tends to flatten and lies against 
the right border of the heart, thus obscuring 
its shadow. In certain cases, collapse of 
the anteromedial segment of the right lower 
lobe may obscure the right heart border. 
The lateral view, however, will enable one 
to differentiate between the two, since it 
win show a collapsed anteromedial seg- 
ment to He posteriorly, while a coUapsed 
middle lobe will lie anteriorly in the usual 
location of the right middle lobe. Oc- 
casionaUy an emphysematous anteromedial 
segment of a right lower lobe wiU permit 
visualization of the right border of the 
heart even when the right middle lobe is 
collapsed. This is made possible by the 
emphysematous segment extending far 
enough anteriorly to outline the posterior 
portion of the right heart, which nor- 
maUy Ues next to the right middle lobe. 
In many cases the only sign in the postero- 
anterior projection of the collapsed middle 
lobe is loss of definition of the right border 
of the heart, and it is imperative to use a 
lateral projection to demonstrate clearly 
the shape as well as the degree of collapse. 
A lordotic view wiH confirm the size and 
shape of the collapsed right middle lobe. 
When a segment only is involved, the sep- 
tum between the normal segment and the 
adjacent lobe may be seen readily. When 
the entire lobe is collapsed, normal septa 


are not demonstrable. As a rule, collapse 
of the middle lobe produces very little 
change in the position of the hilus, medias- 
tinum, or diaphragm. 

conclusions 

1. This is a preliminary report of a 
study of the roentgenologic appearance of 
collapse of the lung and its subdivisions. 

2. A technic has been described briefly 
by which coUapse may be best demon- 
strated, requiring in the majority of cases 
but three roentgenograms foUowing an ini- 
tial fluoroscopy. 

3. The appearance of the septa and the 
hilar shadows is of more importance than 
the usual diagnostic criteria of collapse, 
although the latter wiU also be of use. 

4. The appearance of coUapse of the 
various lobes has been described briefly. 

Massachusetts General Hospital 
Boston 14, Mass. 

DISCUSSION 

C. C. Birkelo (Detroit, l\lich.); I want to com- 
pliment Drs. Robbins and Hale on the splendid 
paper they have presented, showing a way of 
definitely identifying the various lobes of each 
lung. Because of recent developments in thoraac 
surge^5^ lobectomies and pneumonectomies for the 
amputation of tuberculous lesions and carcinoma 
of the lung are becoming quite common. It is 
therefore important to show location of interlobar 
septa and to localize the disease. 





Roentgenographic Changes in Bone 

Infections Treated with Penicillin* 

GEORGE B. HIGLEY, M.D.,^ and J. C. RUDE, M.D.^ 

Memphis, Tenn. 


T he recent generalized use of pen- 
icillin has stimulated interest in the 
treatment of infections of all types with 
this biological agent. We have had the op- 
portunity of using penicillin in approxi- 
matety 25 cases of bone infection, both 


occurring in bone infections susceptible 
to treatment with penicillin. Certain of 
these cases represent old clironic infections, 
and in these the response was by no means 
dramatic, although in the majority there 
was a decrease in drainage, with improve- 



Fig. 1. Case I. A. Roentgenogram taken March 14, 1944, showing no definite evidence of any change in. the 
tibia. B. Roentgenogram taken March 24. An area of rarefaction has appeared in the upper portion of the 
metaphysis adjacent to the epiphyseal line, accompanied by a very faint elevation of the periosteum. C. Roent- 
genogram taken April 27. The area of osteomyelitic involvement in the upper portion of the metaphysis shows 
recalcification, the involved area appearing slightly denser than the surrounding bone. There has been no evi- 
dence of sequestration, extension of the process, or iuvolucrum. 


acute and chronic, with varying results. 
In general, the period of active infection 
has been shortened and the cHnical results 
have been gratifying. The following case 
summaries and illustrations demonstrate 
what we believe to be the typical changes 

’ Accepted for publication, in May 1944. 

’ From the Willis C. Campbell Clinic, Memphis, Tenn. 

’ Lieut.-Col., M.C., A.U.S. 


ment in the general physical condition of 
the patient. In some of the cases it was 
possible to do elective surgery concurrent 
with the administration of penicillin, with 
no extension of the infection. In the acute 
cases which proved susceptible to penicillin, 
clinical improvement preceded the roent- 
genographic signs of heahng, and the pa- 
tient became clinically well. We do not 



_ Fig. 2 . Case II. A. Roentgenograms taken Oct. 20, 1943. Chronic osteomyelitis of the lower end of the 
right radius. This area and those in the upper metaphysis of the left tibia and the lower metaphysis of the right 
femur (see Fig. 3) represent osteomyelitis of approximately the same age. There is a moderate amount of sclerosis 
with no evidence of large sequestra and with only a moderate involucrum. B. Roentgenograms taken April 26, 
1944. Corresponding views of the area reproduced in A show no evidence of further e.xtension of the osteomyelitic 
process, no further sequestration, no further involucrum, and there is recalcification of the previously involved 
areas, the recalcified bone approaching the normal in texture and appearing only slightly more dense. 


feel that it is by any means established 
that in bone infections treatment with 
penicillin is a substitute for adequate 
drainage, when necessary, or for other 
surgical procedures which have proved 
of benefit in the past. In a few of these 
cases the clinical response was so rapid 
that surgical drainage was not instituted. 
Not aU of the patients showed a prompt 
response to the penicillin, but in those 
which did, certain bone changes occurred. 

CASE REPORTS 

Case I: E. M. B., an 11-j-ear-old boy, was ad- 
mitted to the clinic Alarch 14, 1944, with pain in the 
right knee of three days' duration. Examination 
showed tenderness over the upper fourth of the 
right tibia with a slight soft-tissue swelling below the 
medial condyle anteriorly. There was a slight in- 
crease in joint fluid, and motion in the knee was 
guarded and painful. The temperature on ad- 
mission was 101°, the white blood count 14,000; 
urinalysis showed ketone bodies. The roentgeno- 
grams were negative (Fig. 1, -A). 


The administration of penicillin was instituted on 
admission: 1,000,000 units were given intra- 
muscularly, 10,000 units every three hours. The 
patient's temperature rose to 103 ° on the first day, 
and until the fourteenth day it continued to show 
an afternoon elevation to as high as 102°. It then 
returned to 98.6° and remained normal thereafter. 

Roentgenograms made March 24, after 800,000 
units of penicillin had been given, showed a localized 
area of rarefaction in the tibial shaft adjacent to the 
epiph3'^seal line (Fig. 1, B). The patient was 
discharged from the hospital on the fifteenth day, 
with a normal temperature and a leukocv'tosis of 
12,800. The upper end of the tibia was painless. 

The patient returned to the clinic for examination 
on April 27, a month after the penicillin had been 
given, and roentgenograms (Fig. 1, C) of that date 
showed recalcification of the area of destruction 
seen in the earlier films. The area in vvhich bone 
repair had taken place was slight!)’- denser than tlie 
surrounding bone, and there was a slight periostea 
reaction around the upper portion of the shaft o 
the tibia. There was no evidence of sequestration, 
spread of infection, or inv'olucmm. 

Case II; P. G., a 1.5-year-old boy, was first 
seen at the clinic July 30, 1943. His entering com- 
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Fig. 4A. Case III. Roentgenograms taken March 6, 1944. Two views of the right femur show osteomyelitis 
involving the upper portion of the shaft and apparently invading the trochanteric area. There are bone destruc- 
tion, early involucrum, and no definite sequestration. 


plaint was multiple osteom3ielitis of four weeks’ 
duration. The first focus of infection was on the 
medial aspect of the right foot, followed within a 
week by foci in the left lower femoral metaphysis, 
right lower femoral metaphysis, and the right lower 
radial metaphysis. A soft-tissue abscess of the 
forearm had been aspirated, a sequestrectomy had 
been done on the upper portion of the left tibia, and 
a soft-tissue abscess over the right radius had been 
incised before the patient was seen here. On exam- 
ination he appeared seriously ill, with draining 
sinuses from the right radius and left lower femur, 
generalized swelling and tenderness of the lower ends 
of both femora and of the right radius. His tem- 
perature on admission was 100°, rising the following 


day to 104°. His white blood count on admission 
was 12,800 (polymorphonuclear neutrophils 72 per 
cent), red blood count 2,850,000. The blood culture 
was negative. 

The patient was admitted to the hospital, and six 
days later, Aug. 5, incision and drainage of the right 
lower femur were done. Culture on this date 
showed Staphylococcus aureus hemolyticus. The pa- 
tient was given numerous blood transfusions. Prior 
to admission he had received a large amount of sulfa- 
thiazole, and this was continued during his stay m 
the hospital. Roentgenograms taken on July 3 
showed multiple foci of osteomj^elitis involving the 
lower metaphysis of the right femur, the lower meta- 
phN'sis of the left femur, the upper metaphysis o 
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Fig. 4B. Case III. Roentgenograms taken April 10, 1944. There is no evidence of a destructive process, no 
sequestration, no further involucrum formation. Early recalcification of the involved areas has occurred, the re- 
calcification appearing slightly more dense than normal bone. 


the left tibia, the lower metaphysis of the right 
radius, and the proximal phalanx of the third toe on 
the left. Under conservative treatment there was a 
gradual improvement, and drainage decreased, but 
continued. Improvement was slow, and the roent- 
genograms showed only the changes commonly 
seen in osteomyelitis which has been adequately 
drained, namely, little evidence of sequestration, 
some periosteal new bone formation, and a mod- 
erate amotmt of sclerosis (Figs. 2, A and 3, A). 
The sinuses, however, continued to drain actively, 
with a positive cultme of Staphylococcus aureus 
hemolyticus. 

The patient was given 500,000 units of penicillin 
beginning on Oct. 20. The response was dramatic. 
The drainage decreased rapidly and the sinuses 
diminished in size; the pain disappeared, and in 
three weeks the patient was able to be up and about. 
One small sinus over the right wrist continued to 
drain intermittently. 

The patient returned to the clinic on April 26, 


1944, and on that date all the sinuses had closed, the 
temperature had been normal for three months, 
and he had returned to school and resumed all nor- 
mal activities. Roentgenograms showed a rather 
marked sclerosis of bone in the involved areas; there 
had been no extension of the destructive process and 
no sequestration (Figs. 2, B and 3, B). 

Comment: In this case the multiple 
bone lesions were foci of hematogenous 
osteomyelitis of approximately the same 
age, showing no great tendency toward 
sequestration. Adequate surgical drain- 
age had been done, and the patient showed 
a dramatic and remarkable response to 
the penicilKn. It was of interest to us 
that the progress oi the infection was ar- 
rested. There was no extension of the 
osteomyelitic process, no large amount of 
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Fig. 5A. Case IV. Roentgenograms taken Jan. 12, 1944. showing necrosis and sequestration of the body of the 
astragalus with an old unhealed fracture of the neck of the astragalus, osteoporosis, and definite bone destruction in 
the adjacent scaphoid and cuboid. 


involucrum formed, and there was definite 
evidence of early recalcification of the in- 
fected areas. 

Case III; Mrs. G. P., a 56-year-old woman, 
came to the clinic Feb. 24, 1944, with a painful right 
thigh. Three weeks previously a carbuncle on the 
right shoulder had been excised and the area skin- 
grafted. The patient was first seen in consultation 
at another hospital. On examination she appeared 
acutely ill; her temperature was 102°, and white 
blood count 9,800. Blood culture was positive for 
Staphylococcus aureus. Roentgenographic examina- 
tion of the right femur showed an extensive osteo- 
myelitis with bone destruction involving the proxi- 
mal one-third of the femur and elevation of the 
periosteum on the inner surface (Fig. 4A). 

The patient was given 5,000 units of penicillin 
every' two hours until a total of 1,000,000 units had 
been given. The third day after the penicillin 
therapy was instituted, the temperatmre dropped to 
98.6° and remained normal thereafter. Pain and 
tenderness disappeared, and the patient was dis- 


charged on March 17. She returned to the clinic 
for check-up roentgenograms on April 10,1944 (Fig. 
4B). Films at that time showed extensive bone 
replacement and callus deposition along the line of 
periosteal reaction. The patient remained clin- 
ically cured. 

Comment: This patient did not have 
surgical drainage. She had an acute 
hematogenous osteomyelitis with a positive 
blood culture. Clinical cure was achieved, 
and the roentgenograms showed that the 
infection had been checked, that no se- 
questration or extension occurred; there 
was no involucrum, and the involved areas 
showed a tendency toward rapid recalci- 
fication. 


Case IV: C. L., a 4.3-year-old man, was ad- 
nitted to the clinic Oct, 3, 1943, having fallen from a 
econd-story window. On examination he shone 
1 compound fracture-dislocation of the left astrag 
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this was done on Feb. 21, 19-14. The patient was 
given penicillin, 10,000 units everj'^ two hours, for 
two days preoperatively, and penicillin was contin- 
ued postoperatively until the seventh day, 1,000,000 
units being given over this period. Following 
the operation, the temperature rose daily to 101°. 
On the twelfth day, however, it returned to 98.0° 
and remained normal thereafter. 

Roentgenograms taken on Jan. 12, 1944 (Fig. 
5A), after the first course of penicillin, showed 
sequestration of the body of the astragalus and a 



Fig. 6B. Case IV. Roentgenograms taken April 24, 1944. Surgical removal of the body of the astragalus 
has been done, and an early calcaneotibial fusion obtained. There is an increase in the osteoporosis of the 
adjacent bones, but there is no evidence of increased destruction and no sequestration. 


alus. At the time he was first seen, the fracture was 
eight hotu-s old. Immediate debridement and re- 
duction were done, sulfanilamide being placed in 
the wound. Sulfathiazole was also given by mouth. 
On the sixth day, however, signs of local infection 
developed about the fracture. The sutures were re- 
moved and a large quantity of purulent material 
was evacuated, culture of which showed gram- 
positive cocci in pairs, bunches, and short chains, 
as well as gram-positive bacilli. The temperature 
at the time of onset was 101°. Following adequate 
drainage of the infection, the temperature returned 
to 98.0° and remained normal throughout the sub- 
sequent period of treatment, although sinuses about 
the wound continued to drain. The reduction of 
the astragalus was maintained, but roentgenograms 
taken on Dec. 13 showed definite necrosis of the body 
of the bone. The wounds continued ,to drain and 
the patient remained afebrile. Cultures from the 
wound continued to show a mixed infection of 
Staphylococcus and gram-positive bacilli. 

The patient was given a course of 500,000 units 
of penicillin over a period from Dec. 21 to Dec. 27, 
but there was no change in the character of the 
drainage other than that the Staphylococcus aureus 
hemolyticus at the end of the penicillin course was 
cultured as non-hemolytic Staphylococcus aureus. 
It was then decided to do an astragalectomy and a 
calcaneotibial fusion, in spite of the infection, and 


considerable amount of destruction involving its 
neck. There was a definite loss of ankle joint space, 
with some demineralization of the distal end of the 
tibia. In addition to involvement of the neck of 
the astragalus, there was involvement of all of the 
tarsal bones, which showed demineralization and 
bone destruction. Roentgenograms taken post- 
operatively showed no evidence of extension of the 
infection. The sequestrum had been completely 
removed surgically and a calcaneotibial fusion had 
been done. There was no further sequestration, 
nor was there any further involvement of the 
adjacent tarsal bones (Fig. oB). The clinical 
course was excellent. 

Comment: This case illustrates the pos- 
sible use of penicillin in elective surgery- 
done in infected fields -with no spread of 
the infection. In this particular instance 
a rather extensive operation -was done, of a 
type which, in the past under similar cir- 
cumstances, would be frequently followed 
by such extensive spread as to amount to a 
surgical disaster. 

Case V: C. J. E., an 11-year-old boy, was ad- 
mitted to the Baptist Memorial Hospital with a 
history of infection of the lower portion of the right 
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tibia of seven weeks’ duration. The area had been 
incised and drained twice before admission, and 
pus had been evacuated. The right leg showed 
generalized swelling of the lower two-thirds, with 
a definite area of fluctuation proximal to the medial 
malleolus of the tibia. There were two small in- 


Penicillin therapy was instituted immediately. 
5,000 units being given every two hours for sixteen 
days, representing a total of 920,000 units. On 
April 21, two days after admission, the soft-tissue 
abscess was incised and drained, vaseline gauze was 
packed in the wound, and a cast was applied. On 





Fig. 6. Case V. A. Roentgenograms taken April 20, 1944, showing 
extensive osteomyelitis involving the lower metaphysis of the right tibia, with 
extensive destruction, apparent early sequestration of the lateral cortex, and 
early involucrum formation. B. Roentgenograms taken May 6, 1944. 
There is no further sequestration, no further extension of the osteomyelitic 
process, and no increase in the involucrum. Early recalcification of the in- 
volved areas has occurred. 


cisions with purulent drainage from each. The 
temperature on admission was 101®, the white 
blood count was 11,600, the blood culture was 
negative, and the wound culture showed Staphy- 
lococcus aureus. 


the same day the patient was given 500 c.c. of w ‘o ^ 
blood. The temperature continued to show dai} 
elevations until the thirteenth day, when it re 
turned to 98.6°, remaining normal thereafter. _ _ 
Roentgenograms taken at the time of admissio 



Fig. 7. Case VI. A. Roentgenograms taken Sept. 1, 1943, sliowing an early osteomyelitis involving the 
posterior portion of the os calcis, with small areas of decreased density. B. Roentgenograms taken April 13, 
1944, showing recalcification in the posterior portion of the os calcis previously involved by osteomyelitis. This 
recalcification is slightly denser than the normal surrounding bone. There is no evidence of sequestration or e.x- 
tension of the process. 


(April 20) showed an area of destruction involving 
the lower metaphysis of the tibia with apparent 
early sequestration of the lateral cortex (Fig. 6, A). 
On May G, seventeen days after penicillin treat- 
ment was instituted, the cast was removed. The 
incised area was found to have filled in with granu- 
lation tissue and no definite sinus was present. 
Roentgenograms of this date showed no further 
extension of the osteomyelitis, and the area of cor- 
tical bone which had appeared to be sequestrating 
showed an apparent arrest of the sequestrating 
process. There was little evidence of involucrum, 
and the areas of bone destruction showed ah early 
recalcification (Fig. 6, B). 

Case VI; F. J. R., a 5-year-old boy, was ad- 
mitted to the clinic on Aug. 25, 1943, with a painful 
right heel with fever. One month prior to admission 
he had had furuncles on both thighs, eight of these 
having been opened at one time. He was given a 
coiuse of sulfa drugs following the opening of the 
initial lesions, but he continued to show successive 
furunculosis. Five days before admission a large 
furuncle appeared on the left thigh, and simul- 
taneously the right heel became painful, causing 


a limp. Three days before admission fever de- 
veloped. Two days before admission an attempt 
w'as made to drain the heel, but no pus was found. 
On examination the heel was tender to pressure but 
there was no evidence of localized infection in this 
region. The white blood count was 8,200, with 56 
per cent polymorphonuclear cells. The temper- 
ature was 103° on admission, and showed daily 
afternoon rises to 103° thereafter. 

The patient remained in the hospital for four days, 
during which time he was given sulfathiazole. The 
leg was placed in a plaster cast without drainage, 
and he was then transferred to another hospital 
for penicillin therapy. Roentgenograms taken on 
Sept. 1, 1043, ten days after the onset of symptoms, 
showed a definite area of osteomyelitis of the 
posterior portion of the right os calcis (Fig. 7, A). 
The patient was given a course of 1,000,000 units 
of penicillin intramuscularly, 10,000 units every 
three hours. Three days after the institution of this 
treatment the temperature returned to 98.6° and 
remained normal thereafter. The leg was kept in a 
plaster boot cast for two months and no further 
symptoms developed. 


124 


George B. Higley and J. C. Rude 


February 1945 


The patient returned to this clinic April 13, 1944, 
for additional films. On this date he was clinically 
well, and the roentgenograms showed no evidence 
of sequestration or extension of the infectious proc- 
ess; there was recalcification throughout the pre- 
viously involved area (Fig. 7, B). 

Comment: This case represents an acute 
hematogenous osteomyelitis of the os calcis 
apparently cured without surgical drain- 
age, the roentgenograms showing no ex- 
tension of the infection or sequestration in 
an area of cancellous bone prone to show 
sequestration and extension. 

CONCLUSIONS 

The case summaries presented represent 
several types of bone infection in which we 
feel that definite improvement followed 
the use of penicillin. It is our opinion 
that, in general, the treatment of bone in- 
fections with penicillin has been satis- 
factory. The response varies in individual 
cases. In most instances the period of 
active infection was considerably decreased. 
In those cases' which showed a favorable 
response to penicillin, clinical improve- 
ment preceded any roentgenographic evi- 


dence of healing. The roentgenographic 
evidence which we have seen in our cases 
is as follows; 

(1) Apparent arrest of the spread of 
the infection -with little or no sequestra- 
tion of bone and little or no involucrum. 

(2) Positive- evidence of healing, in the 
form of a reactive recalcification of the af- 
fected areas, the recalcification appearing 
throughout the cortex of the bone and 
approaching the normal architecture of the 
bone much more closely than does the 
ordinary involucrum in osteomyelitis. The 
area of recalcification was of slightly 
greater density than normal bone. 

(3) Since the progress of the infection 
in these cases was apparently arrested and 
the reparative process began before exten- 
sive spread, sequestration, and involucrum 
had appeared, the resultant end sclerosis 
was less than has been commonly seen in 
extensive osteomyelitis which has run the 
normal evolutionary course. . 

■Willis C. Campbell Clinic 
869 Madison Ave, 

Memphis 3, Tenn. 





Lethal Dose Studies with X-Rays' 
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I. INTRODUCTION 

B iologic^vl evaluation is as indispens- 
able in study of the therapeutic potenti- 
ality of radiations as in that of drugs, hor- 
mones, or vitamins. This is particularly 
true of radiations of short wave length, 
such as x-rays, wliich are known to pro- 
duce permanent and irreversible changes. 

It is well kno^vn that there are two 
fundamentals upon which the evaluation 
of any therapeutic agent is based (Soll- 
mann, 4) ; its local action and its toxicity 
when applied to the entire animal. Studies 
of the latter type are also called lethal dose 
studies. In the case of x-rays, relatively 
satisfactory data are available concerning 
the local action on various tissues and in 
different animal species (Ellinger, 2). No 
such facts have been established, however, 
for the toxicity of x-rays in general body 
irradiation. The literature, it is true, con- 
tains scattered references to the lethal 
effect of whole body irradiation for a 
variety of animals, but most of these data 
have been obtained under conditions which 
preclude any accurate evaluation of the 
results. 

A systematic study of lethal doses of 
x-rays seems, therefore, to be desirable 
from several points of view. In the first 
place, investigation along this line prom- 
ises a better understanding of some of the 
already known effects of x^rays. This 
may well lead to iniprovement in the ap- 
plication of radiation therapy and may 
even open new fields for this form of treat- 
ment. In the second place, such studies 
may furnish data upon which to base a 
more effective treatment of generalized 
malignant growth, with less accompanying 
toxemia. Finally, a more detailed knowl- 
edge of lethal doses of x-rays will be of 


value in the use of artificial radioactive sub- 
stances as tlierapeutic agents. The main 
purpose of lethal dose studies with x-rays 
is, therefore, (1) to establish lethal doses 
for various animal species under well 
defined conditions of irradiation, which 
win make the data thus obtained gener- 
ally applicable; (2) if at all possible, to 
relate lethal doses to body weight or body 
volume or, if there is no such relationship, 
to consider the problem of species speci- 
ficity ; (3) to establish the percentage of the 
lethal dose necessary to produce destruc- 
tive effects on organs and tumors for various 
animal species; (4) to establish correla- 
tion factors applicable to man, on the 
basis of lethal doses for animals. 

The terms “lethal dose” and “sublethal 
dose” have been used in experimental 
studies on the effects of radiation with a 
great variety of meanings. As used 
throughout our investigations, ‘'sublethal 
dose” designates any amount of radiation 
•producing no mortality within a given 
period of time, while ''lethal dose” desig- 
nates any amount of radiation producing 
a certain percentage of fatalities -within 
a given period of time. It is obvious that 
without the inclusion of a time factor these 
terms are meaningless. On the basis of 
previous experience (Ellinger, 1), therefore, 
we have chosen twenty-eight days as the 
total observation period and fourteen 
days =>= 20 per cent as the time factor for 
the definition of lethal dose. 

Since the definition of “lethal dose” as 
given above makes it evident that there 
is not a single lethal dose but rather var- 
ious lethal doses, further subdivision of 
this term becomes necessary. These sub- 
divisions will be made in conformity -with 
the nomenclature used in recording drug 
action (Munch and Garlough, 3). Thus 
in a general study of lethal doses we must 
differentiate : 


r * Aided by a grant from Wm. R. Warner & Co. 
Accepted for publication in June 1944. 
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Fig. 1. Method of exposure of animals to radiation. 


A. Subkthal Doses 

(1) Ineffective Doses; Doses producing 

no change in the normal appear- 
ance or organ function. 

(2) Minimum Effective Doses (MED): 

The amount of radiation produc- 
ing changes in the appearance or 
proper organ function of the ir- 
radiated animals. 

B. Lethal Doses 

(1) IMinimum Lethal Dose (MLD): 

The amount of radiation produc- 
ing a few (at least 10 per cent) 
fatalities. 

(2) Lethal Doses of Various Percentage 

INIortahty (LD)-: The use of the 
50 per cent lethal dose, LD"®, has 
been proposed by Trevan (5) as 
especially suitable for comparative 
studies. 

• The percentage designated by an index figure 


(3) The Absolute Lethal Dose (ALD): 
The amount of radiation invari- 
ably producing death of all animals 
within a given period of time. 

n. determination of the lethal dose 

FOR AUCE 

Previous investigations (8, 9) have 
established the lethal dose of x-rays for a 
small cold-blooded animal, the common 
goldfish (Carassius attraitis). The present 
work represents an extension of these 
studies to a small warm-blooded animal, 
the white laboratory mouse. 

Technic: The radiation factors em- 
ployed were as follows; 200 kv.p.; 10 ma.; 
0.13 mm. Sn, 0.25 mm. Cu, and 1.0 mm. 
A1 filtration, corresponding to a half-value 
layer of 1.25 mm. Cu. The intensity of 
radiation was 15.6 r per minute. The dis- 
tance from the target to the animal con- 
tainer was 50 cm. in all experiments. The 
total field size was 20 X 20 cm. The doses 
ranged from 200 to 1,000 r (measured in 
air) and were given in every instance in one 
continuous exposure. 

A total of 200 male white mice wwe 
used in these experiments, 44 of which 
served as unirradiated controls. The aver- 
age weight of the animals at the time of 
exposure was 20 gm. 15 per cent. 

For each exposure 6 mice were used, each 
being placed in a small paper bag which 
was then inserted in a small linen bag. H 
was thus possible to expose the animals 
under most natural conditions, without the 
use of any anesthetic which might have in- 
fluenced the susceptibility to irradiation. 
The bags containing the mice were placed 
on a wooden frame 118 cm. high, the top 
of which measiued 44 X 44 cm. The open- 
ing of the frame was covered with a sheet 
of linen. On this sheet, bags of rice 10 cm. 
high w^ere placed as a constant scattenng 
medium, as shown in Figure 1. Each ex- 
posed lot of mice was kept in one cage. 
The animals were fed with Purina dog cbow 
and vegetables and kept under daily ob- 
serxmtion for at least twenty-eight days. 

General Appearance of Irradiated Micc. 
For two to five days after exposure (de- 





pending on the dose) there was a latent 
period in which the appearance of the 
treated mice differed in no way from that 
of the unirradiated controls. After five 
days, mice exposed to doses between 200 
and 600 r in air usually exhibited shaggy fur, 
loss of appetite, and diarrhea. The first 
fatalities coincided with the appearance 
of these symptoms. Surviving animals 
usually regained normal appearance be- 
tween the fourteenth and twentieth day 
after exposure. In the animals exposed 
to doses of 800 or 1,000 r in air, the first 
fatalities occurred, without prodromal signs 
or symptoms, on the second day after ex- 
posure. Some animals, however, appeared 
severely ill on the third or fourth day after 
irradiation, exhibiting somnolence, dysp- 
nea, and diarrhea. These symptoms were 
followed by death in a large percentage of 
instances. 

Postmortem Examinations: Postmortem 
examinations revealed severe injury to the 
hematopoietic tissues, the changes being 
most conspicuous in the spleen and bone 


marrow. With increasing doses, atrophy 
and shrinkage of the lymphatic tissues 
increased. With the highest doses, the 
spleen was reduced to about one-third of 
the normal average size. 

Histologic examinations revealed pro- 
gressive depletion of the lymphatic ele- 
ments of the bone marrow and spleen in 
direct proportion to the doses employed 
(Figs. 2-9). The malpighian bodies of 
the spleen, in particular, permitted some 
quantitative evaluation of the radiation 
effect. Following the application of 200 r 
the malpighian bodies were distinctly 
outhned but showed a reduction in white 
blood elements on the seventh to the 
twelfth day after exposure. On the ninth 
day after exposure to 600 r in air there 
were only a few cells remaining and on the 
fourth day after exposure to 1,000 r in 
air not even traces of malpighian bodies 
could be found (Fig. 5). It seems note- 
worthy that the sternal bone marrow was 
practically devoid of white elements on 
the ninth day after the application of 600 r 








Figs. 3-5. Effects of radiation on the spleen. 

Fig. 3. Spleen of a mouse which died on the seventh day after exposure to 200 r in air. The nialpig- 
hian bodies are distinctlj’’ outlined but the white blood elements are reduced. X60. 

Fig. 4. Spleen of a mouse which died on the ninth day after exposure to GOO r in air. Only a few 
remnants of malpighian bodies are visible. Notice the considerable shrinkage of the spleen in compan- 
son with Figure 2. XOO. 

Fig. 5. Spleen of a mouse which died on the fourth day after exposure to 1,000 r in air. Not even traces 
of malpighian bodies are left. Further progress in shrinkage. X60. 
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Figs. 8 and 9. Bone marrow and spleen, 

Fig. 8. Sternal bone marrow of a mouse killed twenty-eight days after e.xposure to COO r in air. Almost norma! 
appearance in comparison with Figure 6. X300. , 

Fig. 9. Spleen of a mouse killed twenty-eight days after exposure to GOO r in air. While the bone marrow oi 
tlie same animal (Fig. 8) appears almost normal, the malpighian bodies of the spleen, when compared with those 
of a normal spleen (Fig. 2), appear less distinctly outlined, thus indicating a slower recuperative power of the spleen- 
XGO. 
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in air. The fact that, in spite of this, 
many animals recovered, while none re- 
covered when tlie malpighian bodies were 
destro3^ed, confinns tlie general opinion 
tliat the bone marrow is characterized by 
greater sensitivity and power of recupera- 
tion than tlie spleen. In support of this 
statement, it may be mentioned that, in a 
mouse killed on the twenty-eighth day 
after exposure to 600 r, the bone marrow 
appeared entirely normal, while the mal- 
pighian bodies of the spleen were less 


effect of x-rays, 24 animals were exposed 
for each dose, except the smallest — 200 r in 
air — for which 41 mice were employed. 
The number of dead animals was recorded 
daily up to the twenty-eighth day. No 
mortality was obsen'^ed among the un- 
irradiated controls within this period. 

A graphic presentation of the results ob- 
tained is given in Figure 10. The abscissa 
denotes the da5'-s after exposure, while the 
ordinate denotes percentage mortality. 
The curve for each dose is the lethal dose 



Fig. 10. Lethal dose curves for mice. The mortality increased progressively as the doses were 

raised from 200 to 1,000 r in air. 


distinctly outlined than in the unirradiated 
control (Figs. 8 and 9). Mice killed 181 
days after exposure to 200 r in air showed 
an entirely normal appearance of spleen 
and bone marrow. 

Besides the changes in the spleen, 
hemorrhages in the small intestine, and 
less frequently along the greater curvature 
of the stomach, were the most conspicuous 
gross anatomical findings. Details of the 
postmortem findings in other organs will 
be considered in a later publication. 

Relationship between X-Ray Doses and 
Mortality: For the study of the lethal 


curve. As can be seen, the mortality in- 
creased progressively as the doses were 
raised from 200 to 1,000 r in air. IVhile 
with a dose of 200 r a maximum mortality 
rate of 10 per cent within twenty-eight days 
was obtained, the mortality reached 100 
per cent within fourteen days after the ap- 
plication of 1,000 r. 

In accordance with the definitions given 
above (p. 126), 200 r in air represents, 
under our conditions of exposure, the 
minimum lethal dose {MLD), while 1,000 r 
m air represents the absolute lethal dose 
{ALD). 
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In order to compare the lethal effect of 
x-rays in various animal species and under 
different conditions of- irradiation, it is 
necessary to plot a mortality curve. This 
cmve is obtained by plotting the doses of 
x-rays in r on the abscissa and using the 
percentage mortality as the ordinate. 
Figure 11 is the mortality curve for mice 
on the fourteenth day after exposure. As 
in the study of the lethal effect of x-rays 
on single cells (10) and in studies using 
goldfish as the test object (8, 9), the rela- 


servations presented here amply confirm 
this statement. At the same time, our 
findings permit the correlation of this bio- 
logically established lethal dose with its 
physical equivalent expressed in r. It may 
be .recalled that in our series complete 
destruction of the malpighian bodies of the 
spleen was brought about with a dose of 
1,000 r in air, which killed all animals 
within fourteen days. 

As far as we know, the earliest attempt 
to assess the lethal effect produced by total 



Fig. 11. Mortality curve for mice, fourteenth day after exposure to x-rays. 


tionship between the dose and the effect has 
been found to follow an S-shaped curve. 

Discussion 

The literature contains some references 
to the lethal doses of x-rays for mice, but 
because of different conditions of investi- 
gation little of this material is comparable 
with that presented in this communication. 
As early as 1906, Krause and Ziegler (12) 
stated that “the lethal dose of x-ray for 
mice is obtained when the malpighian 
bodies of the spleen are entirely destroyed. 
In this case the damage done to the lymph 
nodes and to the bone marrow is of such 
a nature that recuperation of the blood- 
forming tissue is precluded.’’ The ob- 


body irradiation in mice was made in 19l2i 
when Meyer and Ritter (15) tried to build 
up a “mouse unit” as a biologic measure 
in radiology analogous to the “frog unit 
used in the assay of digitalis preparations in 
experimental pharmacology. Even though 

their data arein no way comparable, because 

of the uncertainty of the irradiation factors, 
their results are interesting. They showe 
that with increasing doses of x-rays there 
was a steadily decreasing latent perio 
between the time of exposure and tJic 
earliest occurrence of death. They a so 


demonstrated that, as the dose of 
ivas increased, the average life span of t o 
20 mice exposed to each dose decrease - 
Increasing the dose of x-rays beyond t la 
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which killed all 20 animals within fourteen 
days, tliey were able to show further accel- 
eration of the processes leading to death 
of tlie irradiated animals, so tliat witli the 
highest doses applied, all died witliin three 
days. 

Investigations performed under well 
defined conditions of irradiation have con- 
firmed these early observations. Sugiura 
(17) irradiated mice with x-rays generated 
at 200 InL, 30 ma., with 0.5 mm. Cu and 
1 .6 mm. A1 filtration. He found that 1,000 r 
in air killed 12 mice within eight days and 
1,500 r given to a total of 8 mice killed 2 on 
the third, 4 on the fourth, and the remain- 
ing 2 on the fifth day. Further increase of 
the dose, up to 2,830 r, resulted in the death 
of 2 mice on the third day and of the re- 
maining 6 mice exposed to this dose on 
the fourth day. Similarly, Goldfeder (11) 
observed that mice exposed to 4,000 r in 
air (factors: 200 kv., 6 ma., 1.0 mm. A1 
filtration) died within four or five days. 

Recent studies by Barnes and Furth (6) 
confirm these observations. These authors 
irradiated mice with doses ranging from 
800 up to 6,000 r in air (factors; 200 kv., 
15 ma., 3.0 mm. A1 filtration, distance 25 
cm.; or 200 kv., 15 ma., 1.0 mm. Cu and 
1.0 mm. A1 filtration, distance 50 cm.). 
Study of the bone marrow of the irradiated 
animals showed that “the larger the dose, 
the earlier was the decrease of hemato- 
poietic cells in the directly irradiated 
marrow.” 

These observations of a shortened latent 
period and life span following an increase 
in dose over the ALD are important, for 
they seem to reveal a species difference 
between mammals and fish, since in our 
previous studies with goldfish (8) increase 
of the ALD of 1,500 r in air up to 10,000 r 
shortened neither the latent period nor the 
life span. 

Lawrence and Tennant (13) obtained 
data on the ALD for mice irradiated with 
x-rays under defined conditions (factors: 
200 kv., 0.2 mm. Cu and 1.0 mm. A1 filtra- 
tion). They found that 14 mice died 
within fourteen days after exposure to 704 
r in air. After exposure to 1,000 r in air, 


10 mice died within eight days. The mice 
had been exposed in flat cardboard boxes. 

Clarkson, Mayneord, and Parsons (7) 
irradiated 20 mice with 1,200 r in air 
(factors: 150 kv., 4.0 ma., 0.3 mm, Cu 
filtration). The animals died within five 
days, exhibiting severe diarrhea. Out of 
10 mice e.xposed to 1,000 r, 4 died within 
eleven days. For irradiation the animals 
were placed in a wooden box, the lid of which 
was 9 mm. thick, for which an allowance of 
4.5 per cent in absorption was made. 

Tang (IS) irradiated an unstated num- 
ber of mice with doses of 500, 700, and 800 
r in air (factors; 200 kv., 4 ma., 0.5 mm. 
Cu filtration). Of the mice exposed to 
500 r, 80 per cent survived sixty days, while 
all of the mice exposed to 700 r died within 
fourteen days, and those exposed to 800 r 
within nine days. 

Further data of interest have been re- 
ported by Liu, Snyder, and Enders (14). 
These authors irradiated 63 mice in metal 
containers. The dose was 500 r in air 
(factors: 200 kv., 8 ma., 0.5 mm. Cu filtra- 
tion) and 22 per cent of the mice died 
within fourteen days. 

Sugiura (17) found that 750 r in air killed 
16 animals within eighteen days, while 1,000 
r in air killed 12 within eight days. In his 
paper, some data on the MLD are also 
contained. He found that after exposure 
to 350 r in air all 12 exposed animals sur- 
vived, while irradiation with 400 r caused 
the death of 2 out of 22 animals on the 
fourteenth day, and of one each on the 
twentieth and twenty-fifth days after ex- 
posure. 

Further observations on the MLD are 
contained in the thesis of Wagner (19), 
who irradiated mice with doses of 275 and 
330 r in air (factors; 200 kv., 2.8 ma., 
5.0 mm. A1 filtration, HVL 0.37 mm. Cu, 
distance 46 cm.). While a dose of 275 r 
appeared entirely harmless, the application 
of 330 r caused the death of some mice. 

Lawrence and Tennant (13) found that 
mice exposed to 400 r in air survived, while 
after application of 450 r one of 10 mice 
died within eleven days. 

The recent observations of Barnes and 
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Furth (6) concerning the effect of doses 
between 100 and 1,000 r in air on the leuko- 
cyte level of the blood of mice after total 
body irradiation are of great interest with 
respect to studies on the MLD. The 
graphic presentation of their results shows 
that "the number, of leukocytes in the cir- 
culating blood decreases in direct propor- 
tion to the dose employed. With larger 
doses the drop in leukocytes is evident one 
day after irradiation and reaches its max- 
imum approximately six days after ex- 
posure with a gradual return to normal or 
above normal if the animals survive.” 
They state, fm-thermore, that "mice almost 
invariably die following exposure to l,000r.” 
Since their graph shows that within twenty 
days after exposure to 200 r restoration of 
the leukocyte level to values above normal 
takes place, these studies are an interesting 
confirmation of and supplement to our 
own studies on the MLD and ALD for 
mice as reported in this paper. 

We should now consider the question of 
the minimum effective dose (MED). Care- 
ful studies in this field have recently been 
published by Nettleship (16). He ex- 
posed C3H mice to 50 r in air (factors: 
200 kv., 20 ma., 0.5 mm. Cu and 1.06 
mm. A1 filtration, 105.3 cm. distance; 
intensity 8 r per min.), which produced the 
following tissue changes; (a) swelling and 
eosinophilic staining of the cell cytoplasm 
with reduced nuclear staining; later slight 
hyperchromia of the cell nucleus and final 
return to normal; (5) destruction of cells 
within the lymph node follicles, followed 
by a mild hyperplasia ; (c) an altered blood 
picture consisting of momentary leuko- 
cytosis turning within eight to twelve 
hours into a mild but persistent lympho- 
penia. These changes, Nettleship con- 
cludes, "represent only small deviations 
from the normal and they may be regarded 
as threshold irradiation effects.” 

In summary it can be said that, with due 
allowance for the variety of irradiation con- 
ditions and the small number of animals 
used in some recorded experiments, the 
data presented in this paper seem to be 
well supported by observations in other 


quarters. The review of the literature 
clearly emphasizes, however, the necessity 
of standardized irradiation conditions for 
studies along this line. In order to se- 
cure universally applicable data it seems 
to be necessary, first, to use a highly pene- 
trating radiation in order to accomplish 
homogeneous distribution of radiation 
throughout the entire animal body; second, 
to irradiate with full utilization of back- 
scatter. 

Observation of this second postulate is 
necessary to make studies in different animal 
species comparable. Since a small animal 
ofi’ers a smaller scattering medium than 
is the case with a larger, omission of this 
consideration may introduce an error in 
the evaluation of lethal dose studies, where 
animals of various sizes are used. It is for 
this reason that we have included rice 
bags as a scattering medium in om stand- 
ard procedure. 

Summary 

A standard set-up for the determina- 
tion of lethal doses of x-rays in mammals 
has been described. Mice have been used 
as a test object. As in previous studies 
with goldfish, an increasing mortality rate 
has been found with increasing doses of 
x-rays. 

Under the described experimental con- 
ditions, the minimal lethal dose (MLD) for 
radiation of HVL 1.25 ram. Cu has been 
found to be 200 r in air, and the absolute 
lethal dose (ALD) 1,000 r in air. 

Correlation of the lethal effect of x-rays 
with the destruction of the malpighian 
bodies of the spleen has been demonstrated. 

The relationship between doses of x- 
rays and lethal effect in mice has^ been 
found to follow an S-shaped curve, simh^^ 
to that obtained in investigations Mth 
goldfish. 

The importance of a standard pro- 
cedure for studies on the lethal effect o 
x-rays in laboratory animals is discusse . 

in. INFLUENCE OF BACK-SCATTER ON 
LETHAL DOSE FOR MICE 

Mention has been made above of the 
importance of back-scatter for accura e 
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lethal dose determination. The investi- 
gations about to be reported were tliere- 
fore undertaken to obtain some infor- 
mation concerning the extent to which 
scattering influences the lethal dose of x- 
ra3’-s for mice under the conditions pre- 
viously employed. 

Teclinic: The radiation factors were the 
same as tliose used in determining the 
lethal dose (see page 126) and the set-up 
was the same except that rice bags were 
not used. Doses ranging between 400 and 
1,500 r in air were given in one session. 


gressive destruction of the malpighian 
bodies of the spleen. The spleen of a 
mouse dying on the sixth day after expo- 
sure to 1,500 r in air was almost completely 
devoid of malpighian bodies, while that 
of an animal dying on the tenth day after 
exposure to 800 r (maximum lethal rate 
36 per cent) showed definite remnants of 
malpighian bodies. The spleen of a mouse 
surviving an exposure to 800 r in air for 
seventy-seven days appeared normal. 

Relationship between X-Ray Doses and 
Mortality Rate: For the study of the letlial 



A total of 155 white male mice were used, 
36 of which served as unirradiated controls. 

General Appearance of Irradiated Mice 
and Postmortem Examinations: As in the 
previous investigations, there was a latent 
period of from two to five days (depending 
on the dose) before any change in the 
behavior of the mice was noticed. Their 
general appearance was exactly the same 
as in the preceding series. 

The autopsy findings did not differ 
from those described above. Grossly the 
changes in the spleen, small intestine, and 
stomach were the most conspicuous. His- 
tologic examination revealed the same pro- 


effects of x-rays, 18 mice were exposed for 
each dose except for the dose of 1,000 r in 
air, where 22 mice were used. The number 
of dead animals was recorded daily up to 
the twenty-eighth day. No mortality was 
observed among the unirradiated controls 
within this period. 

A graphic presentation of the results 
thus obtained is given in Figure 12. As in 
the previous investigation, the abscissa 
denotes the days after exposure, while the 
ordinate denotes percentage mortality. 
With increasing doses, from 400 up to 1,200 
r in air, the mortality increased accord- 
ingly. Further increase of the x-ray dose 
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up to 1,500 r in air produced a shorten- 
ing of the latent period and acceleration 
of the processes leading to death. While 
the first death occurred on the third day 
after expostue to 1,200 r in air, and all 
animals died -within eleven days, exposure 
to 1,500 r shortened -the latent period to 
two days, and all the animals were dead 
■within nine days. In conformity with the 
pre-viously adopted designation, JfiO r in air 
represents in this series the minimum lethal 
dose (MLD), while 1,W0 r in air is the ab- 
solute lethal dose (ALD). 

Figure 13 is the mortality curve for mice 


where the irradiation took place on top 
of the rice phantom, while the solid line 
represents the mortahty curve for mice 
irradiated without the use of rice bags (ir- 
radiated free in air). As can be seen, the 
addition of a scattering medium signifi- 
cantly influences the lethal doses expressed 
as r in air. This was to be expected. 
Withdrawal of the rice phantom shifts the 
ALD from 1,000 r in air to 1,200 r in air, 
and the MLD from 200 to 400 r in air. 
While the LD®'’ with the rice phantom is 
about 500 r in air, after withdrawal of the 
rice phantom about 900 r in air are re- 



Fig. 13. Mortality curve for mice irradiated free in air. 


irradiated free in air for the fourteenth day 
after irradiation, obtained by plotting on 
the abscissa the doses of x-rays and using 
the percentage mortahty as ordinate values. 
As can be seen, the relationship between 
dosage and mortahty follows an S-shaped 
cur%’e. 

Assay of the Influence of Back-Scatter on 
the Lethal Dose: For the determination of 
the influence of the scattering medium 
(rice bags) on the lethal efi'ect in mice, 
Figtue 14 was prepared. In this graph 
the ordinate shows percentage mortahty, 
while the abscissa values are r in air. The 
broken line represents the mortahty cuiw^e 
as obtained in the previous investigations, 


quired to produce a mortahty rate of 50 
per cent within fourteen days. 

Discussion 

The importance of -scattered radiation 
for depth- and for surface-doses in roentgen 
therapy is generaUy recognized. The bio- 
logic significance of this physical phe- 
nomenon has been extensively studied ofl 
the skin and in isolated plant and anima’ 
cells (21). A comparative study made by 
Henshaw and Francis (22), using radm- 
tion generated at 200 kv., shows that the 
percentage of effect produced by irradia- 
tion free in air as compared with that on 
the surface of a paraffin phantom un er 
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the same conditions of irradiation might 
varj’- from 10 to 68 per cent for different 
test objects. 

As far as we know, the data presented 
in tliis paper are tlie first to demonstrate 
the part which back-scatter plays in the ir- 
radiation of an entire animal. 

The work of Packard (24) with Drosoph- 
ila eggs and that of Sugiura (26) with 
tumor fragments have shown a definite 
parallelism between estimation of the back- 
scatter by ionization measurements and 
biologic assay. N o attempt has been made 
to correlate our data with ionization meas- 


Committee of the Radiological Society of 
North America (27), which states that to 
prevent dosimetric errors in radiation 
therapy due to insufficient depth of under- 
lying tissue, the necessary scattering mer 
dium must be artificially provided. The 
suggestion made by the Committee is that 
tlie “total thickness of material (including 
tissue, the additional material provided, 
the mattress and wood top of the treat- 
ment table immediately underneath) in 
the x-ray beam beyond the place at which 
the dose is to be determined should be at 
least 8 cm.” 



Fig. 14. Mortality curves for mice irradiated on top of rice bags (broken line) and irradiated 
free in air (solid line). Comparison of these curves clearly demonstrates the influence of the addi- 
tion of a scattering medium on the lethal effect of x-rays in mice. 


urements, because no such an agreement 
between biologic assay and physical meas- 
urements as has been found for these com- 
paratively small objects can be expected 
when a test object the size of a mouse is 
used. 

The significance of our data seems to be 
twofold ; 

(1) They support our previous conten- 
tion that provision for full use of back-scat- 
ter is necessary in the study of radiation 
effects in total body irradiation of experi- 
mental animals. 

(2) They give further experimental 
support to the rule of the Standardization 


Rice, which was used in our experi- 
ments to build up the necessary deptii, is 
recommended by the Committee for thi s 
purpose, because, according to studies 
carried out by Jacobi and Liechti (23), the 
back-scatter produced by water and that 
from rice agree very closely with each other 
and with the values obtained from animal 
and human tissues. These results have 
been confirmed by Quimby and her as- 
sociates (25). 

Since the nature of scattered radiation 
depends at least in part on the chemical 
composition of the scattering medium, 
some of the contradictions in the results of 
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previous investigators in the field of lethal 
dose determination in total body irradia- 
tion seem to be explained. Obviously 
these discrepancies will be greater in 
smaller mammals than in the larger species 
which, because of their greater mass, 
provide sufficient or almost sufficient 
scattering media. In order to obtain con- 
ditions of irradiation which are univer- 
sally applicable in experimental radiation 
therapy, the inclusion of a well defined 
scattering medium of sufficient depth in 
the irradiation set-up appears to be in- 


data be' obtained concerning lethal doses 
for smaller laboratory animals. 

Rice bags, already in use for the pur- 
pose of providing additional back-scatter in 
radiation therapy, are suggested as a suit- 
able means for such a standard set-up in 
experimental studies. 

IV. DETERMINATION OF LETHAL DOSE 
FOR GUINEA-PIGS 

Earlier in this paper a method for the 
determination of the lethal dose of x-rays 
for small mammals (mice) was presented 



Fig. 15. Lethal dose curves for guinea-pigs. The mortality increased progressively as the doses 
were raised from 100 to 500 r in air. Increases over 500 r in air did not increase the mortality rate. 


dicated by our experimental data. Rice 
bags seem to be most convenient for this 
purpose. 

Summary 

Experimental data showing the influence 
of back-scatter on the lethal effect of x- 
rays (HVL 1.25 mm. Cu) in total body ir- 
radiation of mice are presented. 

The importance of the inclusion of a 
■well defined scattering medium of suffi- 
cient depth to provide maximum back- 
scatter in the irradiation set-up is outlined, 
and it is explained that only by adopting 
this procedure can universally comparable 


(page 126). In a further series of experi- 
ments the same method was applied to a 
larger animal. The guinea-pig was chosen 
as the largest animal which could be used 
without a fundamental change in the condi- 
tions of irradiation. 

Technic: The radiation factors were 
those previously used (page 126)._ Tnc 
doses ranged from 100 to 600 r in air an 
were given in all instances in one con- 
tinuous exposure. 

A total of 55 guinea-pigs, all males, were 
used, 6 of which served as unirradiated con 
trols. The weight of the animals vane 
between 400 and 550 gm. For each ex 
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posure 2 animals were placed in linen bags 
on top of tlie rice phantom, as described 
above (page 126). 

General Appearance of Irradiated Guinea- 
Pigs: For six to eight days after exposure 
(depending on tlie dose) the appearance 
of the irradiated animals differed in no 
way from that of the unirradiated controls. 
After tills latent period some of tlie animals 
suddenly exliibited severe dyspnea and 
died vdtliin a few hours. When the first 
fatalities occurred, the rest of the animals 
of the same lot usually showed ragged fur, 
loss of appetite, and diarrhea. Depend- 
ing on the size of the dose, some recovered 
and within twenty days their appearance 
was almost the same as tliat of the controls. 

Postmortem Examinations: The post- 
mortem examinations revealed severe in- 
jury to the blood-forming tissues. These 
changes were most conspicuous in spleen 
and bone marrow. With increasing doses 
of x-rays, atrophy and shrinkage of the 
lymphatic tissues increased. Histologic 
examination revealed progressive deple- 
tion of lymphatic elements in the sternal 
bone marrow and spleen, in direct propor- 
tion to the doses employed. As in mice, 
the malpighian bodies of the spleen per- 
mitted some quantitative evaluation of 
the radiation effect. In a guinea-pig 
which died on the twelfth day after expo- 
sure to 200 r in air, the malpighian bodies- 
were still present. There was a decrease 
in lymphocytes, with increase in fibrous 
tissue and red blood cells. The bone 
marrow showed considerable depletion of 
white elements. In surviving animals 
killed on the sixtieth day after exposme, 
both bone marrow and spleen were entirely 
normal in appearance. The spleens of 
guinea-pigs which died on the twelfth day 
after exposure to 400 r in air showed only 
small remnants of lymphatic elements and 
a very considerable increase in fibrous 
tissue. Much hemosiderin was found in 
the spleens of these animals. The bone 
marrow showed a stiU greater depletion of 
white elements. The spleen of an animal 
which died on the twenty-fourth day after 
exposure to 400 r in air was hyperemic; 


the malpighian bodies were indistinctly 
outlined. The bone marrow was crowded 
with immature blood cells; the majority 
were megakaryocytes, but myelocytes were 
only rarely found. The most pronounced 
destruction was seen in an animal which 
died on the eighth day after exposure to 
GOO r in air. Here practically no malpig- 
hian bodies could be discovered in the 
hyperemic spleen; only here and there 
some white elements were present. The 
bone marrow was almost devoid of white 
cells. 



Fig. 16. Mortality curve for guinea-pigs, fourteenth 
day after exposure to x-rays. 

Besides these findings in spleen and bone . 
marrow, there were frequent hemorrhages 
in the lungs and severe mucosal hemor- 
rhages in stomach and duodenum. Most 
interesting was the observation of fatty de- 
generation in the livers of some animals, 
with definite arrangement of the fat around 
the central vessels. A detailed discussion 
of these findings will be given in a later 
paper. 

Relationship between Doses of X-Ray and 
Mortality: The relationship between doses 
of x-ray and mortality is presented in the 
form of lethal dose curves (Fig. 15). As 
can be seen, with increasing doses, up 
to 500 r in air, the percentage mortality 
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increases. Thus, 500 r represents the ab- 
solute lethal dose {ALD) in this instance. 

In accordance with the procedure em- 
ployed in the experiments with mice, the 
mortality curve for guinea-pigs exposed to 
x-rays under our standard conditions of 
irra^ation has been constructed. As can 
be seen from Figure 16, the relationship be- 
tween doses of x-rays and the lethal effect in 
guinea-pigs is expressed by an S-shaped curve. 

Discussion 

General Discussion: The data presented 
above demonstrate that the method of 


cm. distance). Of the 36 animals, 33 or 
about 90 per cent died within twelve to 
fourteen days. Woenckhaus and Miinzel 
(32) irradiated a small number of guinea- 
pigs, using 185 kv., 0.5 mm. Cu and 1.5 
mm. A1 filtration, and a distance of 30 cm. 
A dose of 145 r in air produced a severe 
drop in the leukocyte count three hours 
after exposure, followed by a rise, the so- 
called poussie leucocytaire of Aubertin and 
Beaujard (28) . Beginning with the second 
day a leukopenia developed, with a final 
return to normal. No fatahties were re- 
corded. The first fatalities were observed 



Fig. 17. Mortality curves for mice (broken line) and for guinea-pigs (solid 
line), fourteenth day after exposure to x-rays. The much steeper slope of the 
curve for guinea-pigs is of interest as a possible expression of species specificity. 


lethal dose determination evolved from 
studies of small mammals can be apphed to 
larger animals. Our data are in close 
agreement wdth the findings of previous 
investigators, in spite of different methods. 

Fabricius-Moeller (30) stated that 7 or 
more Holzknecht units invariably killed 
guinea-pigs within thirteen days. This 
dose corresponds to about 70 per cent of a 
skin eiydhema dose, or roughly 420 r in air. 
Jugenburg (31) irradiated 36 guinea-pigs 
vdth half a skin erythema dose, or ap- 
proximately 300 r in air (factors: 200 kv., 
0.5 mm. Zn and 3.0 mm. A1 filtration, 40 


after exposure to 290 r in air, while doses of 
435 and 580 r invariably produced death. 

Comparison of Restdts with Those Ob- 
tained in Mice: It is interesting to note 
that, corresponding to the observations 
on mice, as the absolute lethal dose for 
guinea-pigs was approached, increasingly 
destructive effects in the blood-formii^ 
tissues were observed. WTien the ADD 
was reached, complete destruction of the 
malpighian bodies of the spleen was note 

It is of interest, also, that in guinea-pigs 
the latent period betw^een exposure an 
occurrence of the first fatalities was near y 
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tmce as long as in mice. Depending on 
the dose of x-rays used, the latent period 
in guinea-pigs varied between six and eight 
days, tlie corresponding period for mice 
ranging from two to six days. Even with 
administration of about three times the 
ALD, this prolonged latent period was 
observed in guinea-pigs. According to 
Clarkson, Mayneord, and Parsons (29), all 
of 6 guinea-pigs exposed to 1,500 r in air 
(factors: 150 kv., 4 ma., 0.3 mm. Cu in- 
herent filtration) died on tlie fifth day aftei' 
exposure. 

The mucli steeper slope of the mortality 
curYe of guinea-pigs seems to merit at- 
tention. Figure 17 clearly demonstrates 
tills difference in tlie two species. 

Both observations, tlie prolonged latent 
period and the steeper slope of the mor- 
tality curve of guinea-pigs, may be con- 
sidered as an expression of species speci- 
ficity. It is also of interest to note tliat 
the life span of tlie guinea-pig is approxi- 
mately double tliat of the mouse. 

Summary 

The applicability of a method for the 
determination of lethal doses of x-rays 
derived from the study of mice has been 
demonstrated for a larger animal, the 
guinea-pig. 

With increasing doses of x-rays, an in- 
crease in the percentage mortality was 
found up to 500 r in air. This dose repre- 
sents the absolute lethal dose (ALD) for 
guinea-pigs under our conditions of ex- 
posure. 

As in mice and goldfish, the relationship 
between dose of x-rays and percentage 
mortality is expressed by an S-shaped 
curve. 

Comparison of the mortality curves of 
mice and guinea-pigs shows a steeper slope 
of the curve for guinea-pigs. In connec- 
tion with some observations concerning the 
latent period, this is considered to be an 
expression of species specificity. 
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Foreign Bodies in the Digestive Tract* 

SAMUEL BROWN, M.D., F.A.C.R. 

Cincinnati, Ohio 


F oreign bodies in tlie digestive traet 
are a not infrequent finding. Usually 
tliey give no trouble, simply making tlieir 
way out through tlie natural passages. It 
is indeed surprising tliat objeets of consid- 
erable size and unusual shape, including 
open safety pins, manage to pass tlirough 
the esophagus, stomacli, and bowels ivith- 
out producing an^’^ injury to tliese struc- 
tures. An interesting example is tlie case 
of a man who swallowed a complete upper 
denture. The object was followed fluoro- 
scopically as it passed tlirough the entire 
ahmentar)’^ tract until it was recovered and 
was eventually restored to its natural 
habitat, the mouth. The patient was none 
the worse for his unusual experience. 

Foreign bodies in the digestive tract 
may be classified in four groups depending 
upon the degree of resistance to x-ray pene- 
tration. 

(1) Opaque foreign bodies, usually metal- 
lic, are the most resistant and are readily 
recognized in the roentgenogram. 

(2) Semi-opaque foreign bodies, includ- 
ing bone fragments and any substance con- 
taining calcium, offer only partial resist- 
ance. Their demonstration depends upon 
their size and location. 

(3) Non-opaque foreign bodies, possess- 
ing the same resistance as the surrounding 
tissue, can be recognized only by indirect 
measures, as the introduction of an opaque 
fluid substance. 

(4) Translucent foreign bodies of low 
density, such as fat masses, exhibiting less 
resistance than the adjacent tissues, are 
recognized by the so-called negative 
shadow. 

_ In general it may be said that any for- 
eign body that becomes lodged anywhere in 
the ahmentary tract is a source of serious 
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danger because of possible obstruction, 
perforation, or abscess formation. It is, 
tlierefore, quite apparent that a diagnosis 
must be established as soon as possible in 
order to enable the surgeon to remove the 
foreign body before complications set in. 

Several cases have been selected to illus- 
trate tlie four groups of foreign bodies and 
tlie particular technic applied in their 
demonstration. Since the site of lodgment 
determines the type of technic to be used, 
the discussion will follow anatomical lines. 

THE CERVICAL ESOPHAGUS 

The cervical portion of the esophagus is 
the most frequent site for the lodgment of 
foreign bodies. This is to the advantage 
of botli roentgenologist and laryngologist, 
because of the relative ease in making an 
accurate diagnosis and the accessibility of 
the foreign body for removal. 

A lateral view of tlie neck is obtained at 
6 feet distance, with the cassette placed 
against the shoulder. Such a roentgeno- 
gram will show all the cervdcal vertebrae 
and soft structures of the neck. 

A study of the lateral roentgenogram of 
the neck will reveal three parallel columns 
of varying degrees of density. The poste- 
rior column, the densest, is formed by the 
bodies of the cervical vertebrae. The an- 
terior column is translucent and represents 
the air-containing trachea. The middle 
column is semi-opaque and is the narrowest 
one of the three, representing the cervical 
portion of the esophagus (Fig. 1). Except 
in infants this relationship appears to be 
constant regardless of sex, height, weight 
or habitus. Whenever the diameter of the 
middle column exceeds that of either of the 
other two, the possibility of a foreign body 
should be considered, especially in the 
presence of a suggestive history. This 
widening of the retrotracheal space may be 
due to the bulk of the foreign body, to swell- 
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Fig. 1. Lateral roentgenogram of the neck, showing 
three parallel columns. Except in infants, the middle 
or retrotracheal column, containing the cervical por- 
tion of the esophagus, is normally the narrowest of the 
three. 

ing of the esophageal mucosa, or to a 
formed abscess. 

The presence of a foreign body without 
widening of the retrotracheal space (Fig. 
2) indicates that the accident is of recent 
occmrence, since not enough time has 
elapsed to produce a reaction in the tissue, 
tvith characteristic swelling of the mucosa. 
On the other hand, if the space is widened 
and it is known that the accident was of 
recent occurrence, the probability is strong 
that the -wddening is due to the bulk of the 
foreign body. An illustrative case is that 
of a man who was examined only two hours 
after the accident (Fig. 3, A). A minute 
fragment of bone was observed, which was 
ob\dously not responsible for the uddening. 
Upon ingestion of a single mouthful of a 
barium mixture, the enlarged retrotracheal 
space was found to be mottled, the mot- 
tling apparently representing the outline of 
a soft-tissue mass comprising the bulk of 
tlie foreign bod}^ (Fig. 3, B). This inter- 


pretation was confirmed by the removal of 
fragments of meat. 

In the presence of a foreign-body shadow 
in the esophagus, the introduction of an 
opaque mixtime appears to be an unneces- 
sary procedure. Its use should be reserved 
for doubtful cases or cases where no opaque 
body is demonstrable. It must be ab- 



Fig. 2. Fragment of bone at the root of the neck. 
The middle column is not widened, indicating absence 
of complications. 


solutely avoided if the foreign body is in 
the stomach or intestines, for it may then 
obscure the mass. 

When the widening of the retrotracheal 
space is due to swelling of the mucosa, the 
case is usually of several days’ durabon. 
Figure 4 illustrates a case in which the pa- 
tient failed to consult a physician for sev- 
eral days after the accident. A lateral 
teleroentgenogram of the neck showed 
mdening of the retrotracheal space and, 
within the swelling, an indistinct linear 
shadow of only slight opacity. Notwith- 
standing the positive diagnosis of a foreign 
body, the surgeon could not locate it. Only 


Fig. 4. Widening of retrotracheal space due to Fig. 5. Widening of retrotracheal space, with a 
welling of mucosa, with an indistinct shadow of a bone fish-hook-like shadow due to a fragment of bone. The 
iragment swallowed several days earlier. foreign body was obscured by the swollen mucosa. 
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Fig. 6. Large swelling of retropharyngeal and 
tracheal space due to an abscess. Note the shadow of 
a bone fragment and gas bubble indicative of perfora- 
tion. 

upon a second trial several days later was 
it located and removed. The first failure 
was obviously due to the greatly swollen 
mucosal folds that hid the object from 
view. 

The serious consequences of delay in 
consulting a physician are illustrated by the 
case of a man who swallowed a chicken 
bone which apparently became lodged at 
the root of the neck. The physician was 
not called until symptoms of suffocation 
developed, about four days after the acci- 
dent. The patient was immediately trans- 
ferred to the hospital and a tracheotomy 
was performed. On the following day an 
x-ray examination of the neck revealed 
widening of the retrotracheal space %vith a 
fish-hook-like shado%v of moderate density 
in the wfidened area. There were also sev- 
eral irregular translucent areas, but 
whether these were air bubbles resulting 
from perforation or from the tracheotomy 
was difficult to determine (Fig. 5). At- 
tempts to remove the bone fragment were 
made, but it could not be located. The 
condition became complicated by abscess 


formation requiring an operation. The 
patient finally succumbed, and at necrops)' 
the bone fragment was found deeply em- 
bedded in the swollen mucosal folds. 

The following case illustrates the serious 
results which may occur when a general 
practitioner assumes the responsibility of 
determining the presence or absence of a 
foreign body. A patient, soon after having 
swallowed a piece of bone, consulted a 
physician, who made a fluoroscopic exam- 
ination of her neck and assured her that 
there was no sign of a foreign body. (Par- 
enthetically it may be said that roentgen- 
ologists who are skillful with the use of the 
fluoroscope do not have the temerity to 
draw positive conclusions as to the absence 
of a foreign body without the aid of roent- 
genograms.) After several days the pa- 
tient’s condition grew worse and she was 
then referred to an otolaryngologist. A 
roentgenogram of the neck revealed 
marked increase in the width of the retro- 
pharyngeal and tracheal spaces. Within 
the swelling a fragment of bone and a 
bubble of gas (a pathognomonic sign of per- 
foration) were observed (Fig. 6). The di- 
agnosis of an abscess was quite evident, but 
attempts at operation failed to save the 
life of the patient. 

In examining the neck for possible for- 
eign bodies, one should also pay attention 
to translucent shadows. Figure 7, A, is a 
roentgenogram showing widening of the 
retrotracheal space, within which is an in- 
distinct shadow of a fragment of bone and 
above this a translucent area. In order to 
differentiate between a bubble of gas in the 
esophagus and a piece of tissue of low dens- 
ity, a teaspoonful of lipiodol was given. 
Instead of displacing the translucent 
shadow, as would happen if it were free air, 
the lipiodol appeared to encircle it (Fig. 
7, B), proving it to be tissue of low density, 
namely fat. This was confirmed by the re- 
moval of the foreign body. 

THE ESOPHAGUS WITHIN THE THORACIC 
CAGE 

Only foreign bodies of dense consistencj 
can be directly demonstrated in the esopha- 



Fig. 8. Dense shadow due to a fragment of bone in the Fig. 9. 
esophagus, present for several months. 


Bifurcation of barium column, due to a frag- 
ment of bone below the aortic arch. 
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Fig. 10. _ Abrupt stoppage of the barium column 
about two inches above the cardiac end of the esopha- 
gus, due to a plug of meat. 

gus within the thoracic cage, and then only 
in the lateral projection. Semi-opaque or 
non-opaque foreign bodies can be diagnosed 
only after the ingestion of an opaque mix- 
ture. 

The following case, illustrating a dense 
foreign body in the esophagus, is interest- 
ing from several angles. Tirhile partaking 
of a chicken dinner, the patient experienced 
a painful sensation deep in the chest. He 
immediately consulted a physician, who 
appears to have disregarded the history, 
treating the patient for several months for 
digestive disturbances. Having failed to 
respond to the treatment, the patient was 
ad\dsed to consult a gastro-enterologist. 
He carried out the usual procedures in the 
examination of tlie gastro-intestinal tract, 
including a complete x-ray examination by 
a competent roentgenologist, who con- 
cluded that a duodenal ulcer was present. 
The patient was treated accordingly, but 
failed to respond. After several weeks, he 


Fig. 11. Hairpin at the pyloric end of the stomach, 
penetrating its wall. The open ends are embedded in 
the head of the pancreas. 

was referred to an otolaryngologist for 
examination of the esophagus, evidently as 
a result of greater attention to the clinical 
history. Upon fluoroscopic and roentgeno- 
graphic examination at this time a dense 
shadow was observed in the region of the 
esophagus just above the diaphragm (Fig. 
8). The patient made a rapid recovery 
after removal of a fragment of bone. 

A second case is that of a woman who 
presented the usual history of deep-seated 
pain in the chest after swallowing a 
chicken bone. A plain view of the thoracic 
cage failed to reveal positive signs of a for- 
eign body. After ingestion of a small 
amount of barium mixture, a bifurcation 
of the current just below the aortic arch 
rvas observed (Fig. 9). The diagnosis of a 
non-opaque foreign body was confirmed by 
the removal of a tiny piece of chicken bone. 

A' frequent cause of obstruction of the 
lower end of the esophagus is fragments of 
meat. During the course of a beefsteak 
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Fig. 12. Feeding tube remaining in the stomach for a 
week. 


Fig. 13. Gallstone in the small bowel, producing in- 
testinal obstruction. 


dinner a patient suddenly felt a pressure 
sensation deep in the lower region of the 
chest. He was unable to continue his din- 
ner because of regurgitation of food. A 
physician was immediately called, but 
x-ray examination of the cliest revealed no 
unusual shadows. After the ingestion of a 
barium mixture, an abrupt obstruction was 
noted about 2 inches above the diaphragm, 
indicating the presence of a foreign body 
(Fig. 10). This was removed and was 
found to consist of a good-sized mass of 
meat. In general, ordinary food does not 
seem to fall under the heading of foreign 
bodies, but when stalled in the passageway, 
it must be regarded as such and is, rela- 
tively speaking, of frequent occurrence. 

THE STOMACH 

Many foreign bodies have been found in 
the stomach, especially of metallic nature. 
Their diagnosis is quite simple. The follow- 
ing case is of special interest and merits a 
more detailed report. The first examina- 
tion was made by Dr. Nathan Flax be- 
cause of gastro-intestinal disturbances. 
X-ray examination of the stomach revealed 


a hairpin in tlie pylorus witli the open ends 
protruding through its wall (Fig. 11). The 
patient was taken immediately to the hos- 
pital and a second x-ray examination con- 
firmed the previous findings. Operation 
disclosed a rusty hairpin, which had pene- 
trated the pyloric end of the stomach, with 
the open ends embedded in the head of the 
pancreas. There was no sign of abscess 
formation, and the patient made an un- 
eventful recovery. During the interroga- 
tion he denied any knowledge of ever 
swallowing a hairpin. He did admit, 
however, that, many years before, he had 
been in the practice of hairdressing. 

The use of gastric tubes for various pur- 
poses is a common practice, and so long as 
the outer end is anchored, the tube is not 
regarded as a foreign body. If, however, 
it becomes disengaged from its anchor and 
slips down into the stomach, it immediately 
comes under that category. Such an in- 
stance occurred recently in our hospital. 
The patient, aged 75, with an extensive 
carcinoma of the mouth was fed through a 
gastric tube introduced through the nasal 
passage. It was anchored to the nose but 



150 


Samuel Brown 


February 1945 


unfortunately became loose and was swal- 
lowed (Fig. 12). Several attempts were 
made to remove the tube from the stomach 
by gastroscopy, but all were unsuccessful. 
The tube remained in the stomach for a 
week with no tendency to enter the bowels. 
More radical measures for its removal were 
considered, but before they were carried 
out the patient died of carcinoma. 

THE INTESTINES 

Gallstones are not foreign bodies so long 
as they remain in the gallbladder, but when 
they become lodged in the intestines, their 
action is similar to that of any other for- 
eign mass and serious consequences to the 
patient may ensue. The following case is 
one of several coming under observation. 
The patient was admitted to the hospital 
because of symptoms of acute obstruc- 
tion. A plain view of the abdomen re- 
vealed moderate gaseous distention of the 
small bowel, with a dense circular shadow 
overlapping the left ilium (Fig. 13). The 
laminated character of the shadow was 
strongly suggestive of a gallstone. Imme- 
diate operation, revealing an obstructing 
gallstone in the small bowel, confirmed the 
diagnosis. In not all the cases are the 
stones so dense as in the present instance, 
but a careful study of the film in cases of 
intestinal obstruction may reveal sug- 
gestive shadows. 

SUMMARY AND CONCLUSION 

Foreign bodies of whatever nature may 
prove to be of serious significance when 


they are stalled anywhere in the course of 
the digestive traet. The diagnosis must be 
made with the least possible delay, in order 
to prevent sueh compHcations as obstruc- 
tion, perforation, and abseess formation. 
Roentgen examination has been found to 
be the most useful method for establishing 
an accurate diagnosis. 

The technic is simple. A fluoroscopic 
survey should be made of the neck, chest, 
and abdomen, especially in the case of in- 
fants and children. In adults, a lateral 
view of the neck in the presence of a for- 
eign body will reveal direct or indirect evi- 
dence in practically all cases. One should 
carefully note the width of the retrotra- 
cheal space, which is, as a rule, normally 
narrower than that of the trachea or the 
bodies of the vertebrae. If the width of the 
retrotracheal space exceeds that of the 
trachea or the vertebral bodies, one should 
suspect the presence of a foreign body even 
in the absence of shadows of bone frag- 
ments. 

Most of the foreign bodies in the tho- 
racic portion of the esophagus can be 
demonstrated indirectly by the introduc- 
tion of an opaque substance, but first a 
plain lateral view of.. the chest should be 
made and carefully examined in order to 
avoid obscuring a moderately dense shadow 
of a foreign body. 

Several cases have been selected from a 
large group, illustrating various foreign 
bodies in the digestive tract. 

707 Race St. 

Cincinnati 2, Ohio 



Atypical Pneumonia with Roentgen and Pathologic Findings' 

H. W. GRIMM, B.So., M.D., Radiologist, and JAMES DENTON, M.D., Pathologist 
New Rochelle Hospital, New Rochelle, N. Y. 


A typical pneumonia has been reported 
. as occurring in various Army and 
Na^ 7 ' organizations, as well as in civilian 
institutions in tlie United States, during tlie 
last few years. It is probabl}'’ an old dis- 
ease, endemic in some localities, assuming 
epidemic cliaracter due eitlier to cliange 
in the virulence of tlie causative agent or 
an increase in indimdual susceptibility. 
The diagnosis is made from the history, 
physical examination, evaluation of lab- 
orator}’- findings, as smears from sputum 
or throat washings, animal inoculations 
and blood cultures, and roentgen exam- 
ination. The clinical course of atypical 
pneumonia, possibl}’’ of virus origin (1-3), 
differs somewhat from that of bacterial 
pneumonias, in tliat tlie patient witli atypi- 
cal, non-bacterial pneumonia is not so ill. 

No one to date has been able to isolate 
a causative agent of atypical pneumonia of 
non-bacterial origin to be found in the ma- 
jority of cases. It is believed by some 
workers, however, that parrot fever, orni- 
thosis, or psittacosis is related closely to 
the disease, if not the direct cause in some 
instances (4). It seems unlikely that the 
psitta,cine virus could be the direct cause of 
all atypical, non-bacterial pneumonias, as 
usually the patients -with psittacosis are de- 
cidedly more ill than -the average patient 
with atypical pneumonia of non-bacterial 
origin. 

The onset in the non-bacterial type of 
pneumonia is often insidious, with mild 
coryza and a watery nasal secretion which 
soon becomes tenacious and at times blood- 
streaked but not grossly bloody. There is 
an annoying cough, possibly with sub- 
stemal pain and malaise, but seldom are 
there enlarged cervical nodes. The tem- 
perature is usually elevated ; it may reach 

f S’t the Twenty-ninth Annual Meeting 

of the Radiological Society of North America, Chicago, 
111-. Dec. 1-2 1943. 


102 or 103° F. but rarely 104° or 105° F. 
In our series of 91 cases there were 2 with a 
temperature of 106° F. and 6 reaching 
105° F. The temperature dropped by 
lysis, as a rule, in five to twenty days after 
the onset of the disease. In this series the 
majority of patients were fever-free ten 
days after entering the hospital. Seldom 
did the temperature fall below 98°. It has 
been observed by some that in atypical, 
non-bacterial pneumonia the temperature 
often drops about the third day. This find- 
ing was not particularly in evidence in our 
series except where it w’as believed to be 
due to the effect of one of the sulfa drugs, 
administered during the preceding twenty- 
four or forty-eight hours, on secondary 
bacterial invaders. There was slight, if 
any, elevation of the pulse or respiratory 
rate. Rarely did the pulse rate exceed 100. 
In the majority of cases it was seldom over 
80 per minute; in a few it ranged from 80 
to 90 per minute. If considerable consoli- 
dation developed, the pulse was likely to 
be rapid . The average respiratory rate was 
20 per minute. In a moderate number of 
patients the rate was from 20 to 30 per 
minute. In few was it as high as 40 per 
minute. The folio-wing symptoms were 
frequently present but varied considerably 
in degree and often were absent: chills, 
headaclie, muscle soreness, sweating, ex- 
pectoration, sore throat, and chest pain. 

The average blood counts were as follows 
for the 91 cases: 


Red cells 
Hemoglobin 
-White cells 
Neutrophils 
Lymphocytes 
Eosinophils 
Non-segmented cells 
Large monocytes 


Low High Average 
3,360,000 5,780,000 4,880,000 

70% 120% 87% 

3,900 23,000 5,500 

50% 90% 72.5% 

5% 44% 10.9% 

0 % 10 % 1 . 6 % 

6% 56% 24.9% 

0% 25.5% 4.6% 


The x-ray findings as observed in our 
series followed a pattern but were not so 
constant as to be called characteristic. 
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Fig. 1. Roentgenogram showing extremely light 
pseudopneumonic consolidation in lower lobe of left 
lung and general increased density of each hilum. 
This case is one of the three for which autopsy findings 
are reported. 

They could indeed be simulated by various 
other lung diseases. As a rule, early in the 
course of atypical pneumonia of non- 
bacterial origin, a coryza and tracheo- 
bronchitis developed, with enlarged hilar 
shadows of light density. The Unear mark- 
ings about one or both hila increased 
in size. Small areas of Ught pneumonic 
or pseudopneumonic density and atel- 
ectasis appeared in one or possibly both 
lungs. The ensuing pneumonic consoUda- 
tion and atelectasis usually were lobular 
rather than lobar in character and were 
most often in but one base rather than 
bilateral. Local areas of emphysema de- 
veloped and seldom was there an asso- 
ciated elevation of either hemidiaphragm. 
This picture differs somewhat from that of 
total atelectasis with no local associated 
emphysema at the bases of the lungs seen 
in bacterial pneumonias. Resolution took 
place irregularly, starting at the periphery 
of the lung and advancing into the hilum. 
This mode of clearing is the direct opposite 
of that observed in the bacterial pneu- 
monias. The clearing process was not uni- 
form, however, and was frequently erratic. 
One area of lung was often clearing while 


another was consolidating. There were 
often residual thickening of linear mark- 
ings, interstitial pneumonitis, and at times 
small transverse linear areas of atelectasis 
in regions formerly consoHdated, remaining 
only a few days or, in some cases', several 
weeks after the patient was othenvise 
apparently well. The frequency of con- 
solidation occurring in various lobes was 
as follows; right lower lobe, 29 times; 
left lower lobe, 23 times; left upper lobe, 
10 times; right middle lobe, 8 times; right 
upper lobe, 7 times; right hilum, 24 times; 
left hilum, 19 times. 

The x-ray picture in general revealed 
more disease than the physical findings 
would lead one to believe possible. One 
could often diagnose a pneumonic process 
largely by x-ray before the physical find- 
ings were sufficiently pronounced to in- 
dicate the type of disease present. The 
diagnosis was made largely by the process 
of exclusion of other known causes of pneu- 
monia and other lung diseases, * and by 
evaluation of the history and physical find- 
ings, laboratory studies, and roentgen 
examination. 

It is known that non- virus pneumonias 
may be caused by the staphylococcus, 
streptococcus, influenza bacillus. Fried- 
lander’s bacillus, B. tularensis, rickettsial 
agents, and toxoplasma. It is not unusual 
to find two or more organisms causing a 
pneumonia and thereby complicating the 
clinical, laboratory, and x-ray findings, as 
well as the therapy. A variety of organ- 
isms were identified from the sputum in our 
series of atypical pneumonias, either by 
direct smears or injections into ferrets and 
mice. By these methods one obtains valu- 
able information helpful both in diagnosis 
and treatment. Our findings were as fol- 
lows: 

Streptococcus viridans in 1 1 patients. 

Staphylococcus aureus in 1 1 patients. 

Micrococcus catarrhalis in 9 patients. 

Streptococcus haemolyticus in 7 patients. 

Haemophilus haemolyticus in 4 patients. 

Non-hemolytic streptococcus in 4 patients. 

Haemophilus influenzae in 2 patients. 

Pneumococcus Type XllI in 1 patient (mouse in- 
jection). 
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Pneumococcus Type II in 2 patients (Ncnfcid re- 
action). 

Pneumococcus Type X in 1 patient (peritoneal 
exudate from injected mouse). 

Pneumococcus Type III in 1 patient (qucllnng re- 
action). 

Lancet-shaped diplococci in 1 patient (cincllung 
reaction). 

Gram-positive cocci 
Singly in 2 patients. 

In pairs in 2 patients. 

In long chains in 1 patient. 

In short chains in 2 patients. 

Gram-positive bacilli in 1 patient. 

. Gram-negative bacilli in no patient. 

There were no positive blood cultures in 
this series. 

Emphasis should be placed on tlie ini- 
portanee of an early blood culture, as well 
as a bacterial analysis of sputum or tliroat 
washings, before administration of drug 
therapy, as bacterial growth, as well as the 
clinical picture, raa}'^ be altered by cliemo- 
therapy. One should not delay, however, 
in prescribing tlie sulfa drugs even before 
the results of tlie laboratory tests have been 
ascertained, thereby avoiding tlie loss of 
valuable time in thetreatmentof tliepatient. 
As it is claimed tliat 86 per cent of all pneu- 
monias are caused by bacteria, four-fifths 
of which are the pneumococcus types I to 
VIII, inclusive, it is reasonable to assume 
that a high percentage of cases treated by 
sulfa drugs ■ndll be benefited, regardless of 
whether the pneumococcus is present as the 
direct cause of the pneumonia or as a sec- 
ondary invader. In our atypical pneu- 
monia series one could usually determine 
if secondary invaders had entered the pic- 
ture by the accentuation of the symptoms 
or the finding of the organism in the pa- 
tient’s sputum or blood. 

It is not often possible to find a causa- 
tive agent from secretions, blood, or spu- 
tum, although some virus infections can 
be reproduced in ferrets and may then be 
transplanted into mice. The viruses of in- 
fluenza A and B and also psittacine virus 
have at times been found in cases of atypi- 
cal pneumonia. 

The influenza virus is virulent in ferrets, 
■which produce antibodies. The disease 
can thus be definitely identified. Pneu- 



Fig. 2. Light-density pseudoconsolidation seen in 
the average case of atypical, non-bacterial pneumonia. 


monias, at times fatal, are said to be pro- 
duced by the Rickettsias of typhus fever. 
Rocky Mountain fever, and Q fever. A 
very severe and contagious pneumon'a 
occurs from infection with the psittacosis 
virus. This virus can be recovered from 
the infected patient’s sputum, and a com- 
plement-fixation test is specific for the dis- 
ease. Tularemia may produce pneumonia, 
B. Inlarensis entering the body during the 
handling of wild rabbits or other animals. 
The organism may even enter the lungs by 
inhalation during the shearing of sheep. 
The infection causes enlargement of the 
lymph nodes of the body. The axillary 
nodes are prone to enlarge when in- 
fection occurs through an abrasion of the 
hand. These nodes are firm and do not 
respond well to x-ray or other therapy. 

Clinically the Friedlander bacillus pro- 
duces a much more severe pneumonia than 
the atypical, non-bacterial (virus) type, 
witli chills, fever, rapid respiration, high 
pulse rate, pain in the chest, often cya- 
nosis, and red non-viscid sputum. No leu- 
kocytosis is present, as in pneumococcus 
pneumonia. The disease terminates fa- 
tally. 
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Pneumococcus pneumonia differs from 
the non-bacterial type (virus) in being very 
severe, with chills, high fever, and rusty 
sputum, which is viscid. Both pulse and 
respiration are rapid. The area of lung in- 
volvement as observed by x-ray in pneu- 
mococcal lobar pneumonia is dense as 
compared with the lobular areas of light 
density seen in non-bacterial (virus) pneu- 
monia. The leukocytosis is often very 
high in contradistinction to the compara- 
tively slight leukocytosis of (virus) non- 
bacterial pneumonia. 

The sulfa preparations, penicillin, and 
other forms of drug therapy have not been 
beneficial in treating uncomplicated non- 
bacterial (virus), atypical pneumonia. 
These cases are best treated symptomati- 
cally. Death seldom occms from the un- 
complicated disease. The sulfa drugs and 
penicillin are useful only for combating 
secondary bacterial invaders. 

pathological findings 

Like others interested in primary atypi- 
cal pneumonia, we have had only a limited 
opportimity for anatomical study of the 
disease, on account of the low mortality 
rate. In the late months of 1942, 3 cases 
which terminated fatally came under our 
observation. The clinical manifestations 
in these were so similar to those in numer- 
ous cases with recovery that a brief account 
of the pathological findings appears war- 
ranted. 

The patients were young adults, aged 
23, 30, and 36 years. Two were males. 
In none was there a history of recent 
serious illness. The main clinical features 
were moderate fever, dry and almost un- 
controllable cough, and scanty sputum. 
The leukocyte count was not elevated. 
Repeated bacteriological examinations did 
not disclose the incitants of pneumonic 
disease. Dyspnea and cyanosis appeared 
in the last days of Kfe. In each instance 
the duration of the disease w^as around 
three weeks. 

Although it is quite probable that the 
anatomical changes found were more ex- 
tensive and severe than those in non-fatal 


cases, the restriction of the lesions to the 
bronchi and bronchioles, udthout the de- 
velopment of bronchopneumonia of any 
important extent, was truly remarkable. 
The findings in the three cases were so simi- 
lar that they are most easily described in 
summary fashion. 

The lungs were voluminous and of about 
twice normal weight. The pleurae were 
smooth and not involved. Although the 
lungs were firm, they contained no sizable 
areas of consolidation and were even em- 
physematous in portions. The main bron- 
chi contained mucopurulent sputum. Gross 
sections showed small opaque areas, mainly 
of circular shape, about the large bronchial 
radicles. Palpable consohdation was con- 
fined to the central parts of the lungs. In 
the peripheral portions the cut smfaces pre- 
sented a finely mottled appearance ivith 
reddish-gray spots 3 to 4 mm. in diameter, 
with lighter colored and air-containing 
areas between them. Small bronchial 
branches were recognizable 'in the darker 
areas and these contained fine droplets of 
thick, mucoid material. Interstitial hem- 
orrhage was not a feature. Thrombi were 
found in medium-sized branches of the 
pulmonary arteries — in some 3 mm. or 
more in diameter. In smaller branches 
they were visible only after fixation and 
were much more evident in microscopic 
preparations. The thromboses were not 
accompanied by infarct formation. The 
areas supplied b)’’ the thrombosed vessels 
were pale red and slightly edematous. 

Histologically, the lesions were most 
severe in the central portions of the lungs 
and especially about the larger bronchi. 
In some of the larger branches the walls 
were partially necrotic and the lumina con- 
tained epithelial debris and purulent exu- 
date. Radicles of about equal size showed 
partial necrosis of the walls wdth detached 
and folded epithelium in the lumina but 
rvithout purulent reaction. In the purt- 
lent exudate, small clumps of gram-positive 
cocci were readily demonstrable. 

The lesions in the finer bronchial radicles 
ivere much simpler and less complicated b}' 
necrosis, reaction to cell debris, and by 
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secondary invasion by mouth organisms. 
In these the lumina were filled with mono- 
nuclear cells and seromucinous fluid, with 
or without detached bronchial epithelium. 
The walls were uniformly infiltrated with 
mononuclear cells, and purulent reaction 
was entirely wanting. The detachment of 
bronchial mucosa appeared to be due to 
displacement by mononuclear cell infiltra- 
tion and seromucinous fluid. Other and 
closely located bronchial radicles were 
filled with shreds of bronchial epithelial 
cells, air droplets, and serous fluid. 


The thromboses in the pulmonary ar- 
tery radicles appeared to be important and 
it is believed that they may have bear- 
ing on some of the transitory shadows seen 
in roentgen films. 

SUMMARY 

1. In a series of 91 cases of atypical 
pneumonia of non-bacterial origin, the 
average age of the patient was 20.9 years. 
Males and females were affected in ap- 
proximately equal numbers. All but 2 of 
the patients were white. 



r The thrombi in the pulmonary artery 
radicles were compact, formed of fibrinoid 
material, platelets, and scanty leukoc)d;es. 
They were loosely attached to the intima 
of the vessels and there was no inflam- 
matory reaction in the vascular walls. 
Bacteria were not found in the thrombi. 

The bronchiolar lesions were widely 
disseminated throughout all lobes. Micro- 
organisms -were not found in them and they 
had the characters of non-bacterial lesions. 
Intracellular inclusion bodies were not 
demonstrable. Significant changes w^ere 
not found in other organs. 


2. No definite cause of the disease was 

established, although it is thought to be 
caused by a virus of undetermined type, or 
possibly to be due to embolism of the snial 
pulmonary arteries and veins, which would 
account for its peculiar distribution an 
transient nature, as suggested by the au- 
topsy findings in 3 cases. _ . 

3. The diagnosis is established prinw- 
pally by exclusion of other known dis- 
eases, particularly bacterial pneumomas. 
The follo\ving were of value in arriwng a 
a diagnosis: history^ physical and labor- 
ator}' findings, sputum and blood exam 
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illations, including blood cultures, and 
x-ray studies. Tlie clinical course, physi- 
cal findings, and x-ray changes are in gen- 
eral milder than in bacterial pneumonias. 
The x-ray clianges, tliough of a pattern, 
may be simulated by many otlier diseases 
and tlierefore are not cliaracteristic. 

4. No specific tlierapy is known. Symp- 
tomatic treatment is successful. Sulfa 
and otlier drug tlierapy is directed toward 
secondar}’' invaders. 

New Roclicllc Hospital 
New Rochelle, N. Y. 
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Anatomical X-Ray Studies of tke Lung, 

Primarily for Tuberculosis' 

EDWARD C. KOENIG, M.D. 

Buffalo, N. Y. , 


T he importance of roentgenology in 
the diagnosis of pulmonary tubercu- 
losis has been gradually and surel}'- estab- 
lished. The clinical symptoms and the 
infectious nature of the disease had been 
recorded in the hterattrre by such men as 
Hippocrates, Laennec, Villemin, and others 
before Koch’s discovery of the tubercle 
bacillus. By use of the x-ray, it is possible 
for the pathologist to -write a more com- 
plete protocol of the lung findings, and it 
is the pathologist who frequently estab- 
lishes the primary and contributing causes 
of death. 

Ghon employed x-rays in his anatomical 
examinations of lung specimens onl}’’ in 
exceptional cases in which most careful 
anatomic search failed to reveal minute 
calcific tubercles. Opie has made an ex- 
tensive use of the roentgenographic method 
in his anatomical studies of pulmonary 
tuberculosis. Dr. Kornel L. Terplan, 
Director of Pathology at the Buffalo Gen- 
eral Hospital, asked the co-operation of the 
X-Ray Department in the anatomical 
study of lung specimens The purpose of 
such examination is to locate more easily 
and accurately very small chalky and cal- 
cified lesions. Histologic examination of 
all lesions was found to be indispensable. 
Over a period of ten years we have 

' Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Societj' of North America, Chicago, 
111., Dec. 1-2, 1943. 


examined by x-ray 800 lung specimens. 
Doctor Terplan has selected the cases 
shown in the accompanying plates and 
prepared the brief sunimary attached to 
each illustration. 

The technic used in producing these 
roentgenograms was as follows ; The speci- 
men -tvas placed on the x-ray table top, 
protected by black photographic paper. 
The film, in a cardboard holder, was 
placed in the drawer of the Potter-Buck)’' 
diaphragm. The target-film distance was 
28 inches. Other factors were: 75 kv., 
35 ma., exposure time 3 1/2 seconds. The 
factors were adjusted to the size of the 
specimen. 

The above factors gave satisfactory 
roentgenograms of the lung specimens, as 
the accompanying plates demonstrate. 
The specimens were not inflated with air 
nor were any other procedures used. 

Before arriving at this method, many 
others were tried. The plain fihn and the 
Bucky diaphragm seem to be the principal 
factors. 

The final pathological observations based 
on the large group of specimens studied 
will be published later by Doctor Terplan, 
The purpose of this paper is simply to 
present a method that produced ^ satis- 
factory roentgenograms of lung specimens. 

100 High St. 

Buffalo 3, N. y. 
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Plate I 



Specimen from a white adult. Cause of death; automobile injury with concussion of the brain. 
Diffuse aspiration pneumonia, especially of the right lung. 

There is a primary tuberculous complex in a chalky calcified state, with a typical primary focus 
in the upper third of the left lower lobe. The minute calcified chalky tubercle in one regional 
bronchopulmonary lymph node was the only lymphogenous metastasis in this case. There was no 
further extension of the primary infection. Without the roentgenogram, this small complex 
change would probably have been missed. 
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Plate II 



Specimen from white female, 22 years of age. Cause of death: chromaflfinoma. 

This roentgenogram, like that reproduced in Plate I, shows a calcified tuberculous complex of 
primary infection. In this case, however, the relationship between the primary focus and com- 
plex changes is reversed, as compared with the former case. The primary focus is most minute, 
calcified, in the mid-third of the left upper lobe near the interlobar fissure. The regional lymph- 
node changes are comparatively extensive and involve the bronchopulmonary and upper tracheo- 
bronchial group. (In this case the right lung was in part dissected before the roentgenogram 
was made.) 



Vol. 44 


Anatomical X-Ray Studies of the Lung 


161 


Plate III 



Specimen from a 33-year-old white female. Cause of death : bacterial endocarditis. 
In this case there was no anatomical trace of any tuberculous infection. The two 
minute calcified nodules, one in the subapical area of the right upper lobe, the other in 
the right lower lobe, proved to be typical phleboliths in their histologic structure. 
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Plate IV 



Specimen from a 73-year-old colored male. Cause of death: progressive pulmonary tubercu- 
losis. 

There are two firm, stony, ossified compIe.\-es of primary infection in the hilar area of the left 
lung and in the right lower lobe. The primary focus on each side is split up into multiple small 
fragments. In the lymph nodes in the left hilum, belonging to the left bronchopulmonary group, 
there is considerable anthracosilicosis combined with calcified tuberculosis. Most of the left 
upper lobe showed diffuse caseated pneumonia. The tuberculous process in the right lung was 
of more nodular peribronchial type. Tracheobronchial and paratrachcal lymph nodes on both 
sides showed massive caseation. 
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Plate V 



Specimen from a 47-year-oId colored female. Cause of death; miliary tuberculosis in associa- 
tion with a caseous tuberculosis of the lumbar spine. 

In this case there was no evidence of a primary complex formation. In the right apex fibro- 
caseated tubercles were found, with firm adhesions to the pleura. The small calcified nodule in the 
lateral part of the right lower lobe proved to be a phlebolith. The unusually dense miliary tuber- 
culosis throughout both lungs is clearly demonstrated. 
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Specimen from a 60-year-old white male. Cause of death: Hodgkin’s disease of 
liver, spleen, and retroperitoneal lymph nodes. 

This roentgenogram shows an old calcified primary complex with the primary focus 
in the subapical area of the right upper lobe and with firm calcification of two lymph 
node groups, one bronchopulmonary node, and several upper tracheobronchial nodes 
on the right side. A small lymph node between the right upper and right middle lobes 
showed also a minute calcified tubercle. 

The large globular shadow in the lower field of the right upper lobe was a huge 
caseated focus of reinfection. The regional bronchopulmonary lymph nodes, includ- 
ing the calcified tubercle in one bronchopulmonary node at the hilum, showed anatomi- 
cally diffuse caseation. This is noticeable immediately to the right of the single 
calcified tubercle at the angle formed by the upper and lower main bronchus. 
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Plate VII 



Application to the kidney and surroundinp structures of x-ray technic used in lung studies. 
This unusual roentgenogram was obtained at the death of a 51-year-old white male, from 
coronary thrombosis. He had Ijcen treated for a kidney stone for some time preceding his 
death. 

The right kidney was almost entirely transformed into a firm, calcified chalky structure, with 
its upper half completely replaced by a chalky stone. Both adrenal glands showed distinct 
calcific, fibrous, chalky tuberculosis. There was also localized calcific atherosclerosis of the 
abdominal aorta. Note the compensatory hypertrophy of the left kidney. The ureter was 
completely obliterated. (More detailed discussion of this unusual finding will be published 
later.) 

This chronic tuberculosis of the right kidney was metastatic to an otherwise typical exogenous 
reinfection tuberculosis in chalky fibrous state in the left upper lobe. A nodule in the subapical 
area of the left lung was likewise an old calcified tubercle, apparently secondary to the pri- 
mary lesion or the effect of an old superinfection. 





Factors Influencing Mortality in Head Injury’ 

HAROLD C. VORIS, M.D. 

Chicago, HI. 


I T HAS LONG BEEN recognized that the 
most important factors in a given case 
of head trauma are the location and sever- 
ity of the brain injmy. A great deal of 
attention has consequently been paid to 
that phase of the problem, and, while much 
remains to be elucidated and there is a 
great deal of confusion in the literature in 
the usage of such terms as concussion and 
contusion, we do have much important 
clinical and experimental information on 
brain injur}L As has been pointed out else- 
where (Voris, Verbrugghen and Kearns), 
however, an estimate of the degree and 
extent of the in jury to the brain at the time 
the patient first comes under observation 
is often difficult if not impossible. A 


Table I; Age Distribotion of 2,714 Cases of Head 

iNJtJRY 


Decade 

Total Cases 

Dead 

Mortality 

Rate 

10-19 

141 

7 

5.0% 

20-29 

332 

16 

4.8% 

30-39 

502 

25 

5.0% 

40-49 

548 

45 

8.2% 

50-59 

486 

49 

10.1% 

60-69 

281 

39 

13.9% 

70-79 

109 

25 

22.9% 

80-89 

15 

3 

20.0% 

Unknown 

300 

89 

29.7% 

Total 

2,714 

298 

11.0% 


of the age of the patient in determining his 
chances for recovery. The older patient 
with a head injury is, of course, subject to 
many complications that a younger person 
is less liable to suffer from. These include 


simple clinical classification that may be 
applied at this time has been suggested. 
This classification groups the patients as 
follows: (a) moribund; (b) gravely in- 
jured ; (c) mildly injured ; (d) complicated 
cases. Any cases in the first three groups, 
even in group a, may fall into the fourth 
group of complicated cases because of -.as-- 
sociated injuries, old age, or pre-existing 
disease or debilitation. Thus in actual 
experience it early becomes apparent that 
there are many other factors influencing 
mortality besides the primary ones of the 
location and severity of the brain injury. 

Of these various factors, probably the 


hypostatic pneumonia, cardiovascular- 
renal complications, and late cerebral 
vascular changes. Then, too, the elderly 
patient who is admitted to a charity hos- 
pital is often debilitated and ill-nourished. 
Still another factor seems to be of great 
importance, namely, the impairment of the 
.circulation of the brain in many elderly 
persons, with consequent poorer reparative 
response to injury. Reference to Table I 
shows there was a considerable group (300 
cases) of severely injured derelicts in whom 
the exact age was never ascertained. As 
might be anticipated, this group showed 
the highest mortality of all, almost three 


most important is the age of the patient. 
During the four-year period, 1939-1942, 
inclusive, 2,714 cases of head injury were 
cared for on the author’s neurosurgical 
sendee at the Cook County Hospital. 
There were 298 deaths in this group, a 
gross mortality rate of 11 per cent. Table 


times that for the entire series. 

Fracture of the skull has, especially in 
the past, received undue emphasis in cases 
of head injury. One writer (Mock) has 
gone so far as to use the presence or ab- 
sence of fractme of the skull as a so-called 
“yardstick” for evaluation of the serious- 


I gives the distribution of these cases b)'^ ness of head injury and has confined his 

• .1 . -I'j A. _ C J . J * A *. 1 1 A»n£?nc' 


decades with the mortality rate for each 
decade. This shows the great importance 

1 From Loyola University Medical School and the 
Cook County Hospital, Chicago, 111. Read fay title at 
the Twenty-ninth Annual Meeting of the Radiological 
Society of North America, Dec. 1-2, 1943. 


statistical analyses to proved cases of skul 
fracture. Many men responsible for the 
immediate care of head injuries deem i 
their duty to obtain immediate roentgeno- 
grams of the skull, no matter what the 
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physical condition of the patient or his 
ability to co-operate, Tlie records of tlie 
coroner’s physician of Cook County for 
several series of necropsies on patients 
d 3 ong of head injurj’- show tliat in 30 to 
40 per cent of such cases no fracture of tlie 
skull is demonstrable at tlie postmortem 
table. 

Unfortunately tlie coroner’s physician 
did not find it possible to perform nec- 
ropsies in all of the 29S deatiis in the 
present series of head injuries from tlie 
Cook Coimty Hospital. Complete exami- 
nation of the intracranial cavity and its 
contents was carried out in 120 cases 
(Table II). In 52 of tliese (43.3 per cent) 


Table II; Skull Fracture in 2,71J Cases of Head 
I.N'JURV 



Total 

Cases 

Deaths 

Mortality 

Rate 

Fracture 

No fracture 

035 

2.079 

105 

193 

10.5% 

9.3% 

Total 

2,714 

298 

11.0% 

Total necropsies 

Skull fracture. . . . 
No skull fracture. 


. . . 120 (40.3% of deaths) 
... 08 (50.7%) 

. . 52 (43.3%) 


no skull fracture was found. This single 
fact effectively shows the lack of impor- 
tance of skull fracture in prognosis in cases 
of head injury. In the entire series of 2,714 
cases there were 635 patients in whom a 
skull fracture was demonstrated by roent- 
genograms, at the operating table, or by 
postmortem examination, or who presented 
presumptive clinical evidence of a basal 
skull fracture. By presumptive clinical 
evidence of a basal skull fracture we mean 
discoloration of one or botli orbits develop- 
ing twelve hours or more after the injury, 
discoloration over one or both mastoids 
(Battle’s sign), bleeding from the nose 
(wi^out evidence of nasal injury), or 
drainage of cerebrospinal fluid from the 
nose or ears. In this group of 635 cases of 
proved or presumptive skull fracture there 
were 105 deaths, a mortality rate of 16.5 
per cent as compared to the mortality rate 
of 11 per cent for the entire group. This is 
surely not ^ significant difference, es- 
pecially when it is contrasted with the 


Table III: Cerebrospinal Fluid Findings in 797 
Cases (29.4 Per Cent of Total) 



Total 

Dead 

Mortality 


Cases 

Rate 

Total punctures 

797 

141 

17.7% 

Bloocl-tiiiged fluid 

154 

39 

25.3% 

Gross blood 

157 

59 

37.0% 

Xanthochromic fluid 

130 

19 

14.6% 

Clear fluid 

350 

24 

6.7% 

Increased pressure 

303 

88 

21.5% 

Normal or low pressure 

434 

53 

12.2% 


43.3 per cent absence of skull fractiure in 
the 120 cases that were examined post- 
mortem. 

Our practice at the Cook County Hos- 
pital is to postpone roentgenography of the 
skull until the patient is conscious, co- 
operative, and out of danger. There are, 
of course, certain exceptions to this rule. 
These include compound depressed frac- 
tures, penetrating wounds of the cranial 
cavity, suspected middle meningeal hemor- 
rhage, and fractures involving the nasal 
accessory sinuses. In compound depressed 
fractures and the special subvariety of 
these, penetrating wounds of the cranial 
cavity, roentgenograms of the skull should 
be made preoperatively to determine the 
nature and extent of the bony injury and 
the location of retained radiopaque foreign 
bodies. When middle meningeal hemor- 
rhage is suspected, the presence of a frac- 
ture line crossing the vascular markings of 
the middle meningeal vessels is not only of 
diagnostic but also of localizing value, as 
it indicates the probable point of rupture 
of the artery. If fracture involving the 
nasal accessory sinuses is suspected, early 
roentgenograms are of importance in de- 
termining whether traumatic aerocele ex- 
ists. With the above exceptions, the 
presence or absence of skull fracture is not 
of sufficient clinical importance to war- 
rant attempts to obtain roentgenograms of 
the skull until the favorable circumstances 
referred to above are present. 

Of much more prognostic importance 
than the presence or absence of skull 
fracture is the appearance of the spinal 
fluid. Diagnostic spinal punctures were 
done in 797 cases, or 29.4 per cent of our 
series (Table III). This group represented 
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more serious injuries than the series as a 
whole, for there were 141 deaths, or a 
mortality of 17.7 per cent, as contrasted to 
11 per cent for the entire series. However, 
in the 356 cases in which clear fluid was 
found there were only 24 deaths (6.7 per 
cent), a mortahty rate considerably less 
than that for the entire series. As the 
table shows, with the presence of blood in 
the spinal fluid the mortality rate is greatly 
increased, especially if the fluid :s grossly 
bloody. In the latter case, either severe 
cerebral contusion or laceration may be as- 
sumed to be present. 

Increased pressure of the spinal fluid as 
measured with a manometer on lumbar 
puncture is in itself a factor associated with 
increased mortality, as Table III shows, 
the mortahty in such cases being 21.5 per 
cent as contrasted to 12.2 per cent in the 
cases showing normal or low pressure. In- 
creased pressure means spinal raanometric 
readings in excess of 140 mm. of water with 
the patient in the horizontal position and 
relaxed. In this connection it must be 
pointed out that a normal or low mano- 
metric pressure as measured from the lum- 
bar subarachnoid space does not mean 
necessarily that intracranial pressure is 
normal. Partial block due to cerebral 
edema with or without foraminal hernia- 
tion at the foramen magnum or the incisure 
of the tentorium may interfere with the 
transmission of cerebrospinal fluid pres- 
sure from the intracranial cavity to the 
lumbar subarachnoid space. In certain 
cases, because of swelling of the brain, the 
cerebrospinal fluid is squeezed out of the 
ventricles and cranial subarachnoid spaces. 
Neurologic smgeons sometimes have the 
experience of finding such a situation in 
deep-seated, infiltrating supratentorial tu- 
mors. In such cases, if the ventricles are 
tapped, only a few drops of fluid may es- 
cape under decreased pressure. Yet the 
brain may be under greatly increased ten- 
sion and bulge markedly when the dura is 
opened. In its way, it is just as unfortu- 
nate to use the lumbar manometric pressme 
as a “}’ardstick” of intracranial pressure 
in head injuries as it is to use the presence 


or absence of skull fracture as a “yard- 
stick” of the severity of the brain injury. 

In 1,206 cases in the series there were 
associated injuries to other parts of the 
body. Table IV shows the distribution of 


Table IV; Associated Injuries in 1,206 Cases 
(44.4 Per Cent of Total) 



Cases 

Deaths 

Mortality 

Rate 

Face 

795 

69 

8.7% 

Extremities 

456 

54 

11.8% 

Chest 

156 

32 

20 . 5 % 

Abdomen and pelvis 

53 

5 

9.4% 

Neck 

46 

5 

10.9% 

Spine 

28 

5 

17.9% 

Spinal cord 

7 

3 

42.9% 

Peripheral nerves 

2 

0 

0 

Miscellaneous 

17 

3 

17.0% 


these injuries (which in some cases were 
multiple) and the mortality for each group. 
Injuries to the face and extremities were 
by far the most frequent. The mortality 
rate, however, was not seriously influenced 
by the presence of these injuries. On the 
other hand, injuries to the chest, spine, or 
spinal cord, particularly to the cord, ma- 
terially increased the mortality rate. In- 
juries to the chest add to the risk, especially 
in older people. It is our practice to get 
elderly patients out of bed as soon as their 
condition permits, regardless of subjective 
symptoms or of mental confusion. An- 
other valuable procedure in the patient 
with chest injury is paravertebral novo- 
caine or alcohol injection of the intercostal 
nerves supplying the injured area. Tbs 
reheves the pain and anxiety and permits 
resumption of more normal respirator)^ 
excursions. It not only makes the suffer- 
ing patient more comfortable but con- 
tributes to his chances of survival. 

Pre-existing chronic disease was presen 
in 383 cases, as shown in Table V.^ Cardio- 
vascular and renal disease contribute le 
most to increased mortality. The mor 
taUty rate when tuberculosis was presen 
was also higher than for the series as a 
whole, but the group of cases was ver)' 
small, numbering only five. ^ i ;= 

Associated disease developing acute y 
usually either meningitis or pulmonary 
infection. The frequency of these co - 
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Tadle V; Associated Chronic Disease in 383 
Cases (M.l Per Cent op Total) 



Cases 

Deaths 

Mortality 

Rate 

Alcoholism 

234 

19 

S.1% 

Epilepsy 

30 

3 

10,0% 

Cardiovascular disease 

05 

18 

27.0% 

Nephritis 

f) 

3 

00.0% 

Diabetes 

IS 

0 

0 

Syphilis 

20 

2 

' • ^ % 

Tuberculosis 

O 

T 

20.0% 

Total 

383 

40 

12.0% 


ditions in the 120 fatal cases tliat were ex- 
amined postmortem is shown in Table VI. 
Pulmonary complications were by far the 
most frequent, occurring in 1S.3 per cent 
of this group. Meningitis was present in 
7 cases, or 5.S per cent of the group. This 
corresponds well i\dtli other published 
figures, whicli give meningitis as tlie eause 
of death in from 3 to S per cent of fatal 
head injuries. In our entire series there 

Table YI: Associated Acute Disease in 120 
Necropsies 


Meningitis 7 

Pneumonia 18 

Lung abscess 4 


Cardiovascular-renal disease 9 

were 20 cases of meningitis with 12 deaths, 
a mortality of 60 per cent. This falls far 
short of the ideal, but, on the other hand, 
the 40 per cent of recoveries represents a 
material gain over the death rate before 
the advent of sulfonamide tlierapy. 

General prophylactic measures are of 
great importance in patients with scalp 
lacerations, compound fractures, bleeding 
from the ears or nose, and rhinorrhea or 
otorrhea. Thorough and meticulous de- 
bridement of all wounds involving the scalp 
and bone should be carried out, with ex- 
cision of contaminated and devitalized 
tissue. If the dura is penetrated, the 
cerebral wound should be “debrided” by 
appropriate neurosurgical methods (using 
suction and irrigation). Foreign bodies 
should be removed if that does not entail 
damage to uninjured cerebral structures. 
Phese major neurosurgical procedures must 
c postponed, however, until the condition 
p the patient permits and proper operat- 
ing conditions can be attained. The 


sooner they are carried out after the injury 
tlie better, but for the reasons stated it may 
be necessary to delay them for as long as 
seventy-two to ninety-six hours. The pre- 
operative and postoperative administra- 
tion of sulfonamides is of great value but 
must never be substituted for proper sur- 
gical treatment. 

Patients with bleeding or drainage of 
cerebrospinal fluid from the ear or nose 
should be kept flat in bed. There must 
be no interference witli the drainage, and 
irrigations are strictly contraindicated. 
Sulfonamides, preferably sulfadiazine, 
should be administered prophylactically 
during the period of drainage and for at 
least seventy-two hours thereafter. Drain- 
age of cerebrospinal fluid from the ear al- 
most always stops spontaneously within 
forty-eight hours; drainage from the nose 
usually does so. It if does not cease within 
a few days, plastic closure of the dural 
defect should be carried out through a 
transfrontal craniotomy, the condition of 
the patient permitting. This should be 
undertaken only by a competent neuro- 
surgeon under proper operating conditions. 

Fractures involving tlie frontal sinus 
with external compounding of the wound 
call for operation, like other cases of com- 
pound fracture. Where external epm- 
poimding of the wound has not taken place, 
the patient must be watched carefully and 
roentgenograms be taken repeatedly. If 
pneumocephalus develops, immediate op- 
eration is indicated, with repair of the 
dural defect through a transfrontal cran- 
iotomy, as in cases of persistent rhinorrhea. 

When a patient who has suffered a head 
injury shows signs of meningitis, spinal 
puncture should be done at once. If there 
is a pleocytosis, sulfonamides should be 
used in massive doses. Daily blood counts 
and sulfadiazine levels should be deter- 
mined. Lumbar puncture should be per- 
formed at intervals of one to three days 
until the cell count is normal and cultures 
are sterile. Therapy should be continued 
several days after the patient has clin- 
ically recovered and the cerebrospinal 
findings are normal. Penicillin offers great 
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promise in the treatment of post-traumatic 
meningitis. Perhaps we may yet equal or 
improve upon the goal of a 25 per cent 
mortahty set by Grant. 

SUMMARY 

1. The location and severity of the 
brain injury are the most important fac- 
tors influencing mortality in injuries of the 
head. 

2. Next in importance is the age of the 
patient. 

3. The presence or absence of skull 
fractiue is not of importance except in 
compound fractures, depressed fractiues, 
fractures involving the middle ear or nasal 
accessory sinuses, and fractures causing 
a tear of the middle meningeal artery or one 
of its branches. 

4. The presence and amount of blood 
in the cerebrospmal fluid are an important 
prognostic sign. When lumbar spinal 
presstue is increased, the mortality rate 
is higher, but lumbar spinal manometric 
readings do not always give a dependable 
indication of intracranial presstue. 

5. Associated injuries, especially of 


the chest, spine, or spinal cord, signifi- 
cantly increase the danger to the patient’s 
life. 

6. Associated disease does likewise, 
particularly cardiovascular-renal disease 
and acute pulmonary complications. 

7. Meningitis is relatively rare but 
has a high mortality and must be treated 
promptly and energetically if the patient 
is to survive. 

31 North State St., 

Chicago 2, 111. 
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Revascularization of the Carpal Bones' 

MAJ. JAMES I. CALLAHAN, M.C., A.U.S. 
with 

WM. R. CUBBINS, M.D., F.A.C.S., MAI. CARLO S. SCUDERI, M.C., and CAPT. EUGENE HAMILTON, M.C. 


T he increase in interest in fractures 
of the carpal navicular and lunate 
bones is e\’idenced by tlie large number of 
articles that have in recent years appeared 
in literature. Unsatisfactory results have 
always stimulated tlie profession to try new 
methods. In tliis instance there is an 
added stimulus, namely, industrial and 
military. 

The history of the treatment of carpal 
fractures parallels tliat of fractures of tlie 
neck of tlie femur. The causes of failure 
are similar, namely, interference Avitli tlie 
blood supply, inadequate fixation, and 
intra-articular fracture, the exception be- 
ing, of course, fracture of the tuberosity of 
the navicular. The treatment is similar 
in that it consists of long immobilization 
in plaster, drilling, pegging, and finally, in 
many instances, excision. 

For the past eight years or more we have 
studied many carpal injuries, witli special 
attention to the circulation. As is well 
known, the circulation to the carpal bones 
is through their ligamentous attachments 
(Fig. 1). The blood supply of tlie carpal 
navicular is through the foramina at its 
ligamentous attachments. The two main 
areas are the tubercle and the waist. The 
proximal pole does not have a good blood 
supply. Nutrition of the lunate is derived 
from the dorsal and volar surfaces of the 
wrist through the foramina. It is thus 
readily understandable why, in dislocations 
where the dorsal surface is interfered with, 
the patient still has circulation in the volar 
surface. In some cases where the lunate 
has been dislocated for weeks or months 
there may be only a minor difference in 
density ; this indicates that some circulation 
's present, and the dislocation should be 

f s-t tlie Twenty-ninth Annual Meeting 

Til “S ^^“'ological Society of North America, Chicago, 
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reduced. The prognosis as to the ultimate 
outcome depends entirely on the degree 
of dislocation and the interference with the 
circulation. WHiere tlie blood supply is 
completely cut off, aseptic necrosis or 
Kienbock’s disease usually develops (Fig. 
2 ). 



Fig. 1. Ligamentous attachments of the carpal bones. 


Fractures of the navicular are divided, on 
the basis of their circulation, into three 
groups. (1) Fractures of the tubercle show 
a high percentage of bony union because of 
the adequate blood supply. (2) Fractures 
of the waist, or circular portion, usually 
heal if properly immobilized over a long 
enough period. Frequently incomplete frac- 
tures in this area are missed unless enough 
roentgenograms are taken at the time of 
injury. Even then it is many times diffi- 
cult to demonstrate a fracture, and only 
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Fig. 2. Dislocation of lunate, of months' duration. 
There is no difference in density because the volar 
circulation is still intact. 


later will re-examination, because of the 
continuation of clinical symptoms, reveal 
absorption at the fracture line and lead to 
the correct diagnosis. Healed fractures 
may be manifested in the form of residual 
central necrosis. (3) Fractures of the 
proximal pole, because of inadequate cir- 
culation, often fail to unite. Bony changes 
ensue and it is necessary to excise the frag- 
ment. In the presence of small fragments 
of the proximal pole many authors advise 
early removal, before arthritic changes 
occur. Better functional results are usu- 
ally thus obtained, while with long periods 
of immobilization these cases usually fail 
to respond to treatment. 

Accompanying dislocation and asso- 
ciated soft-tissue lesions usuall}’- increase 
the incidence of vascular disturbance. In 
such cases manipulation should be done 
witli care because of the danger of further 
circulatory interference. If a reduction 
cannot be obtained, it is better to perform 
an open operation and carefull}^ reduce 
the fracture dislocation rather than to con- 
tinue witli vigorous manipulation. The 
ligamentous structures should be accur- 
ately repaired in order to aid in the restora- 
tion of the blood supply. If properly 


reduced, the greater percentage of fractures 
and dislocations will heal, but frequently 
the intercarpal ligamentous attachments 
fail to reform with normal firmness and a 
separation or partial rotation of the in- 
volved bones results. This may lead to 
arthritic changes followed by disability. 

Various stages of revascularization can 
be observed following either open or closed 
reduction of these fracture dislocations. 
This includes fracture dislocations of the 
navicular and dislocations of the lunate 
carpal bone. An example is dislocation of 
the lunate carrying with it the proximal 
fragment of the fractiured navicular. This 
fragment is firmly attached to the dis- 
located lunate by the intercarpal ligament 
and, after reduction either by the open or 
closed method, usually undergoes cir- 
culatory changes. These changes are re- 
flected by the difference in density in com- 
parison rvith the other carpal bones (Fig. 
3) . This is the most important time in the 
treatment of this serious injury. Doctor 
Cubbins has called this fragment “dor- 
mant” bone, because it is in the stage 
awaiting necrosis or revascularization. 
The invasion of the necrotic fragment is 
indicated on x-ray examination by loss of 
bone density and formation of “bone 
cavities,” first seen adjacent to the fracture 
site. This is the earliest clinical e^’idence 
of bone repair. Phemister has described 
this beginning revascularization and trans- 
formation as “creeping substitution.” 

The slight degree of arthritic change 
occurring in both the wrist and the carpal 
bones is astonishing considering the pm- 
longed interruption of blood supply and 
lack of nutrition to the injured bones. 
would expect degeneration of the hyalme 
cartilage overlying the fracture or disloca- 
tion to be rather extensive, but in most 
cases this complication has not been ap- 
parent except as e\adenced by a shgi 
indentation at the fracture site. This in- 
dentation usually occurs directly 
the radial navicular articulation, especia } 
if the fracture is not accurately 
mated. Arthritic changes will invaria } 
occur in tin's area. 
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Fig. 3. C. End-result of case shown in Fig. 3, A and B, after two years. 


Complete revascularization of the frac- 
ture or/and dislocation takes from nine 
to twelve months and sometimes longer, 
we have observed cases requiring as long 


as two years for completion of the process. 
In some of the cases treated, revasculariza- 
tion required nearly as long in the child as 
in the adult. In one instance where only a 


Fig. 4. A. Ununited fracture of navictdar, eighteen months old. B._ 
five months old. C. End result. Note rough articular area on navicular at old iracture 

site. 
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Fig. 5. A. Fracture dislocation of carpal navicular. B. Open reduction with irnmobilization by bone peg 
from radius. Note that the reduction is not accurate and vascular changes are prepnL C. B^in mg b y 
union si.\ months later. D. End result, three years later. Note arthritic changes at radius, possibly due to in- 
accurate reduction. 


fracture of the navicular occurred in a 
fifteen-year-old boy, over nine months’ 
immobilization was necessary before com- 
plete union occurred. This was due to the 
severe soft-tissue damage accompanying 
the fracture, interfering with the circula- 
tion to the carpal bones. 

Fractxures of the navicular may be seen 
following epiphyseal separations in children 
and, while this is not common, it should not 
be overlooked. Following reduction of the 
epiphyseal separation the neutral position 
is preferable to ulnar deviation because 
of the danger of separating the proximal 
aud distal fragments of the navicular car- 


pal bone. Longer periods of immobiliza- 
tion are required because of the fractured 
navicular than would ordinarily be neces- 
sary for the epiphyseal separation. 

Recently there has been an increase in 
the number of comminuted fractures of the 
radius and ulna complicated by carpal in- 
juries. This serious condition usually re- 
quires a long period of immobilization. It 
produces vascular interference, resulting 
in functional disability and post-traumatic 
arthritis and/or osteoporosis of the na- 
vicular or Preiser’s disease, and, if it in- 
volves the lunate, Kienbock’s disease. It 
is necessary in these cases to reduce the 
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comminuted fracture and the accompany- 
ing carpal lesion and immobilize in the 
neutral position. 

In cases of non-union of the navicular 
with chnical symptoms, where no cystic 
changes have,, occurred and where the 
arthritic changes are minimal, it has been 
our custom to freshen tlie fracture site 
and to secure it by a bone peg in order to 
obtain adequate reduction and immobiliza- 
tion (Fig. 4). 

Following the pegging we frequently 
see changes of density caused by circula- 
tory disturbances. These changes usually 
disappear with healing of the ligamen- 
tous structures followed by revasculari- 
zation, though many months are required 
before the process is completed, resulting 
in a useful, painless, and functional wrist. 
Patients so treated should be able to re- 
sume their former occupations, and many 
have been able to carry on during the 
period of immobilization. 

With fractures of the navicular ac- 
companied by a wide dislocation or separa- 
tion of the fragment, either proximal or 
distal, the question arises whether these 
fragments should be excised or replaced. 
This, I believe, is an individual problem 
depending on the amount and extent of 
soft-tissue damage and the site of the 
fractine (Fig. 5). An economic question 
also enters — would the patient be better 
off to have the fragment removed, accept- 
ing the disability and an early return to 
employment, or should the fragment be 
replaced followed by a long period of im- 
mobilization awaiting subsequent circu- 
latory improvement. 


In; painful bipartite naviculars, success 
has been obtained by bone pegging, fol- 
lowed by immobihzation. These caqial 
bones do not display the same amount of 
vascular change that is seen following 
fractures, as their circulation is usuah)'^ not 
disturbed by severe trauma, and bony 
union occurs in a shorter period of time. 

In conclusion, I would like to stress the 
following points: 

1. Early rigid immobilization of frac- 
tures of the navicular should result in 
union if the circulation is within normal 
limits. If the proximal pole does not tend 
to unite, it should be removed early, be- 
fore arthritic changes develop in the wrist 
joint. 

2. Bone pegging or drilling of the 
navicular with cystic changes should be 
discouraged, as these cysts, even after 
packing with cancellous bone, usually do 
not heal, and arthritic changes occur. 

3. Complete dislocation with a mini- 
mum amount of trauma requires early 
reduction and immobilization. In those 
cases which cannot be reduced by manipu- 
lation, operation should be performed and 
the ligamentous structures repaired. 

4. In comminuted fractures of the 
wrist comphcated by carpal injuries, the 
fractured radius and ulna should be re- 
duced and the carpal bones reduced and 
held or immobilized in the neutral posi- 
tion. A guarded prognosis should be given 
because of the circulatory changes in- 
volving the carpal bones. 

4805 Fullerton Ave. 

Chicago, 111. 



Close-Range Technic in Diagnostic Roentgenology* 

JULIAN ARENDT, M.D. 

Mount Sinai Hospital, Chicago, III. 


T he fundamental problem in roent- 
genography, according to the clear 
formulation of Wcyl, Warren, and O’Neill 
is the selection of technical procedures 
which -will produce roentgenograms having 
minimum obsersmble unsharpness and pre- 
determined average densities and con- 
trasts. The solution of the problem in 
each case is dependent upon the exposure 
factors, such as the correct voltage, ex- 
posure time, and focal-film distance, and a 
combination of auxiliarj'- devices, as cones 
and Potter-Bucky diaphragm (1). We are 
concerned, in tlie present paper, witli but 
one of these factors, the focal-lilm distance. 

In order to obtain a point source of x-rays 
and reduce the unsharpness of tlie image 
due to the size of the focal spot, it is com- 
monly considered necessary to place the 
tube at a distance of 30 to 36 inches from 
the film. As the object-film distance in- 
creases, the focus-film distance must also 
be increased to insure tlie maximum 
definition. At an object-film distance of 
2 inches and a focal-film distance of 2 feet, 
the distortion measures 9.05 per cent. At 
the same object-film distance, but a focal- 
film distance of G feet, tlie distortion is 
only 2.85 per cent. Decreasing the film 
distance increases and enlarges the shadow 
of the object which is not in direct contact 
with the surface of the film, increases the 
peripheral zone of the penumbral shadow, 
and causes distortion and lack of detail. 
The eustomary practice, therefore, is to 
take films from the greatest practical dis- 
tance. A chest film is taken usually at 4 
feet. For measuring the exact size of the 
heart, a film taken at 6 feet is regarded as 
necessary, and a similar long-distance 
technic is described by many roentgenol- 
ogists for the spine and the skull. 

In contrast to such well established 

* Accepted for publication in April 1944. 


rules, we find the occasional empirical use 
of what we may call “close-range technic.” 
Even before tlie advent of the high-tension 
protected x-ray tube, we see one writer (2) 
empirically using a close-range technic for 
demonstration of the temporomandibular 
joint, and there are probably other in- 
stances where such technics may have been 
used. The Cumulative Index of the Ameri- 
can Medical Association for the last few 
years makes no mention, however, of such 
technic, and it seems never to have been 
generally accepted. 

The principal use of the close-range 
technic is for the demonstration of bone 
lesions wherever a fine analysis of a local- 
ized structure is required and where such a 
lesion is not too distant from the surface. 
The procedure consists in placing the tube 
either directly in contact with the part to 
be examined or, as we prefer in practice, 
with the interposition of a very short cone. 
We find a distance of 10 to 15 inches be- 
tween the focal spot and the surface of the 
body the most suitable and use the shortest 
and narroivest cone available, just suffi- 
ciently wide to permit visualization of the 
line or structure in question. The ex- 
posure is reduced, 1 or 2 kilovolts less than 
at the conventional distance, with the same 
screens. The exposure time is diminished 
according to the inverse square law. It 
might be expected that such a technic 
wmuld result in a loss of detail, distortion, 
and loss of contrast. Actually the part 
which is exactly traversed by the central 
ray is exceedingly clear, especially in bone 
wmrk, and we believe that the trabecula- 
tion of the bone, acting like a Potter-Bucky 
grid, contributes to the sharpness of the 
image. 

Toward the periphery, if the field is 
large, the unsharpness and the distortion 
increase. Therefore, exact centralization 
over the suspected area and a small cone 
177 
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are necessary. It is important that the 
object to be examined should be as near as 
possible to the film to avoid further en- 
largement and distortion. It is probably 
for tliat reason that the method proves 
especially valuable in the visualization of 
the temporomandibular joint, in fractures 
of tlie convexity of tlie skull, and in the 
demonstration of the sternum. 



Fig. 3. Osteochondritis dissecans. Two small 
osteochondritic bodies are seen in their bed in the 
medial condyle. The sclerotic envelope and the 
sequestra arc clearly visible in close-range films. 

The enlargement of a circumscribed ob- 
ject is not objectionable. To see a patho- 
logical lesion in the ribs or in the skull, such 
as a tuberculous focus or myeloma, enlarged 
is quite frequently a distinct help in di- 
agnosis. The close-range film should be 
taken after locahzation of the lesion on a 
scout film, to show the finer structures, 
sequestrations, and breaking down of cell 
walls. . The technic further frequently 
permits the use of special high-definition 
and even non-screen films without undue 
prolongation of the exposure factors. 
Using a rotating anode tube or a fine focus, 
we have often obtained exceedingly sharp 
pictures over a circumscribed area, afford- 
ing a more definite answer to a puzzling 
roentgenologic question. Such problems 
as the differentiation between vascular 
channels and a fissure fracture of the skull, 



Fig. 4. Kidney carcinoma. Pressure upon the 
calices was visible on a conventional film, but tumor 
Invasion of the kidney pelvis was clear only in a 
close-range film. 

the search for osteomyelitic sequestra, the 
demonstration of loose bodies in the knee 
joint and their site of origin and of changes 
in the mandibular and clavicular joints 
are a few of many where the technic has 
proved valuable. Even in mastoiditis 
close range technic in addition to the con- 
ventional method has certain advantages, 
giving an enlarged and clear view of the 
state of the cell walls and the architecture 
of the cell system, which is more important 
than a knowledge of the correct size and 
shape of these cells. 

It appeared doubtful whether the close- 
range technic could be used for examina- 
tion of the gallbladder and kidney for the 
presence of stones, but we have found that 
this technic frequently gives a clearer view 
of tlie gallstones; that it may bring out 
more gallstone shadows than were first 
seen on the conventional film ; and that the 
kidney calices and small stones in that 
area are more clearly seen and defined 
than on the primary survey film. 

We were hesitant to use the close-range 
technic for identification of lung densities. 
Here, distances of 1.25 to 2 meters, are 
considered necessary to minimize shadow 
enlargement and avoid haziness. We first 
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Fig. 5. Gallstones as demonstrated by close-range 
technic. The centered close-range film brings out the 
details of stone structure, showing the dense center, 
translucent area, and faceted surface. 

tried the method in the identification of 
fine apical shadows and found it valuable 
m the detection and analysis of such minor 
tuberculous densities and adhesions. We 
then proceeded to examine small areas of 
hilum and lung in the hope that it might be 
possible to attribute demonstrable lesions 
more definitely to the three systems of the 
lung (bronchus, vessels, and lymphatics), 
but our work in that fine is still too limited 
for presentation at this time. We feel, 
however, that too much emphasis is given, 
in roentgenologic analysis and in reproduc- 
tions, to the full picture of the lung, and 
not enough to the minute detail which is 
frequent!}' more instructive than the life- 
size film. As in gastric roentgenography, 
spot films taken at close range over a sus- 
pected area are desirable. 

SUMMARY 

A close-range techruc is advocated as a 
supplement to the conventional film for 
the examination of suspected lesions, such 
as sequestra, fractures of the convexity of 
the skull, osteochondritis dissecans, men- 
ingioma, inflammation of the temporo- 
mandibular joint, and other conditions 
where a finer analysis of a circumscribed 
area of bone destruction is required. 



Fig. 6. OsteomyeJitis. Sequestration, involucrum, 
and cloaca are clearly visible in this close-range filni. 

While the peripheral zone is indistinct 
and distorted, the combination of a fine 
focus, small cone, and high-definition 
screens gives an enlarged but distinct pic- 
ture of the central area. A grid effect of 
bone trabeculation is believed to diminish 
the scattered radiation. 

The principle of close-range technic has 
a tride field of application. It is not con- 
fined to the temporomandibular Joint or 
even to the skeletal system but can be 
used to good advantage, also, in the detec- 
tion of gallstones, kidney stones, and renal 
abnormalities, as well as in the analysis of 
various lung densities. 

Mount Sinai Hospital 
Chicago 8, 111. 
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CASE REPORT 


Calcification of Infarctions of the 
Myocardium* 

ROBERT L. McMillan, M.D., and 
I. P. ROUSSEAU, M.D. 

Winslon-Salem, N. C. 

Calcification of tlie heart muscle was 
first demonstrated during life, roentgeno- 
logically, by Groedel (1), in 1911. In 1924 
Scholz (2) published a case whicli was fol- 
lowed up by autopsy stud3^ Cohen and 


servations and called attention to the logi- 
cal deduction that calcification within the 
heart takes place only in dead or markedly 
deteriorated but never in healthy myo- 
cardium. This opinion was substantiated 
by Hanes (6) in his account of a patient 
who died from parathormone intoxication, 
exhibiting at autopsy severe degenera- 
tive lesions of the myocardium containing 
deposits of calcium. This condition had 
been previously described by Mcjunkin, 
Tweedy, and Breuhaus (7). 



F'g-.l. Postero-anterior film of chest showing the 
bulge in the upper portion of the left ventricle with 
the calcified shadow beneath the pericardium. 

Levine (3) reported a case in 1937, and in 
1938 Parkinson (4) added another, giving 
an excellent historical review of the subject, 
with comments on clinical and roentgeno- 
graphic features of the disorder. In 1943, 
Borman (5) presented a case with x-ray, 
kymographic, and electrocardiographic ob- 


Fig. 2. Lateral view of the chest showing the lesion 
illustrated in Figure 1 situated in the anterior portion 
of the left ventricle. 

.The following case is reported because 
it 'presents three features of exceptional in- 
terest. First, the calcification obviously 
is present in a myocardial infarction 
which occurred twenty-two years pre- 
viously, in a patient still carrying on a 
useful life. Second, the aneurysm was sus- 
pected clinically and demonstrated roent- 
genographically. Third, the patient was 
approved as a surgical risk because of the 
absence of congestive heart failure and 
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Fig. 3. Electrocardiogram showing the typical 
findings of an old infarction of the anterior portion of 
the left ventricle, and also a delay in the intraven- 
tricular conduction. Standard limb leads and CF<. 


•withstood transurethral prostatic resection 
t%'ithout difficulty. 

At the time of this observation, in 1943, the pa- 
tient was 62 years old and his admission to the North 
Carolina Baptist Hospital was occasioned by moder- 
ate but progressive prostatic obstruction, with GO 
c.c. of residual bladder urine. The past history' re- 
vealed an attack of severe substemal pain which 


radiated to the neck and jaws and out both arms to 
the elbow's, occurring twenty-two }'ears earlier, when 
the patient w'as forty years of age. The pain lasted 
several hours, being relieved only after tw’o hypo- 
dermics, and the patient was confined to bed for four 
weeks. He returned to his w'ork as a civil engineer, 
which he followed under definite physical restrictions 
without disability, except for slight dyspnea on exer- 
tion, up to his present illness. 

The patient w'as seen in consultation by one of us 
(R. L. M.) for evaluation as a candidate for opera- 
tion. Physical examination showed a well de- 
veloped and w'ell nourished man not objectively ill 
and w'ith no significant findings other than those re- 
lated to the cardiovascular system. There was 
mild (grade I) arteriosclerosis. The lungs were 
clear. In the second left intercostal space, 7 cm. 
from the midstemal line, was a rocking, forcible im- 
pulse slightly preceding the apex impulse. The 
latter w'as felt in the fifth left interspace, 10 cm. from 
the midstemal line. The heart sounds w'ere of good 
quality', and only a slight systolic murmur was heard 
at the apex. The liver was not palpable and there 
was no edema of the extremities. Aneurysm of the 


left ventricle was suspected on the basis of the ab- 
normal pulsations, and this clinical diagnosis was 
confirmed by roentgenographic study. 

The roentgenological findings in this patient were 
ty'pical of calcification in the wall of a previous myo- 
cardial infarction with left ventricular aneurysm. 

Fluoroscopic examination showed a distinct 
rounded bulge in the left ventricular contour craniad 
to the left lower pole, which was inseparable from 
the cardiac shadow in all positions. In the ng ^ 
antero-oblique view, this bulge extended ventra \ 
to the inner border of the sternum. The aorta was 
moderately dilated, elongated, tortuous, and sc e 
rotic. The lungs were dear. 

The pulsations of the ventricle at the site o i 
bulge -were greatly' reduced in amplitude and ary^ 
perceptible. In addition, a half circle cup-s ape 
ring of calcium, similar to that described by'^ 

(8), 2 to 5 mm. in thickness, was seen to encircle t 
dilated sac. Postero-anterior and Intera 
(Figs. 1 and 2) confirmed the screen findings 
definitely determined the site of the calcium 
within the my'ocardium, and not situated a e 
sites of caldum deposits in the pericardium, . 
fibrosus, mitral or aortic rings, nr 
septum, as described by Sosman (9). .^-*^,*,.06 

cardiogram showed evidence of an old ^ 
of infarction of the left ventricle (Fig. )• 
maining accessorv dinical data w'ere norma • j 

Transurethral 'prostatic resection was 
under caudal anesthesia and the patients op 
and postoperative courses were unevent u . 


this case has not been studied at 
utops}^ as were the four cases re ^ , 

bove, we feel that the history, phys^ca 
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examination, and electrocardiographic find- 
ings lead to tlie diagnosis of myocardial in- 
farction and myocardial aneurysm. X-ray 
studies demonstrated beyond any doubt 
the presence of an aneurysm of tlic left ven- 
tricle in whicli calcification was present. 

The finding of sucli an unusual cardiac 
pulsation as described above, in the ab- 
sence of acquired or congenital valvular or 
other deformity of tlie heart, should lead 
one to suspect aneurysm of tlie left ven- 
tricle. This clinical diagnosis must be con- 
firmed roentgenologically. 

South Hawthorne Road 
Winston-Salem, N. C. 
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E D I T O R I A L 


The Lethal Effect of Whole Body 

Roentgen Irradiation in Animals 


r From the earliest days of radiology, the 
lethal effect produced by the exposure of 
the whole body of an animal to roentgen 
rays formed the subject of some of the most 
painstaking and intriguing investigations. 
It was hoped that through such studies 
an exact knowledge might be gained as to 
the uppermost limit of the dose which 
could safely be tolerated in man and that 
by subdividing this dose proper values 
could be established which would lead to 
the slightest possible systemic reaction 
in the various therapeutic appUcations. 

The series of these investigations was 
started in 1904 by Heineke (1), who sub- 
jected the entire bodies of mice and guinea- 
pigs to the effect of rather superficial 
roentgen rays, the most penetrating that 
could be obtained with the type of ap- 
paratus available at that time. Heineke 
found that, if large doses were adminis- 
tered, a complete destruction of the lym- 
phatic system developed within twenty- 
four hours, with subsequent death of the 
animal. If the dose was smaller, so that 
the animal did not die, the lymphocytes 
reappeared in the blood and in a short 
period they completely regenerated. 

Following the initial work of Heineke, 
other valuable contributions appeared, 
so that soon a rather significant literature 
accumulated dealing with various aspects 
of the problem. The experimental results 
obtained, however, continued to remain 
indefinite and often contradictory, due on 
one side to the lack of constancy of output 
of apparatus used and on the other to the 
inaccuracy of the measuring devices. A 
duphcation of the experiments at various 
sources could be accomplished only ndth 
difiiculty and at great cost of time. 


In the light of newer technical develop- 
ments, the subject has been retaken during 
the last few years by several eminent in- 
vestigators and, fortunately, progress has 
been much swifter. 

Elhnger (2) in 1940, as a preHminary 
step, studied under well defined and very 
precise experimental conditions the effect 
of increasing doses of roentgen rays on the 
common goldfish (Carassius auratus). He 
found that no changes occurred, as a rule, 
during the first week following irradia- 
tion. In the second or third week the fish 
became less active, stopped eating, became 
dyspneic, and eventually died. A dose of 
1,500 r of roentgen rays of H.V.L. 0.233 
mm. Cu killed all goldfish within nineteen 
days. If a mortahty cunm was plotted 
for the various doses up to that point, this 
assumed an S shape, similar to that ob- 
served in experiments with single cells. 
All these phenomena occurred with suA 
regularity that EUinger felt justified in 
proposing the introduction of goldfish as a 
biologic test object of the roentgen-ray 
effect. 

In the present issue of Radiology, 
Elhnger (3) pubhshes the results of his 
experiments with lethal doses of roentgen 
rays on white laboratory mice and guinea- 
pigs. To facihtate grading of the effec 
of the roentgen rays from a more prac- 
tical standpoint, he differentiates between 
a minimum lethal dose, an amount o 
radiation producing at least 10 per cen 
fatahties, an average lethal dose, 
ing 50 per cent fatalities, and an ahsolnie 
lethal dose, producing death of all 
within a given period. It was found 
for mice, with use of roentgen rays o 
H.V.L. 1.25 mm. Cu (200 kv.p., 0.13 mm- 
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Sn, 0.25 mm. Cu) and rice as backscatter 
medium, the minimum lethal dose 
amounted to 200 r in air and the absolute 
letlial dose to 1,000 r in air given in one 
seance. Here, too, there was a latent 
period, but of only two to live days’ dura- 
tion; then the mice showed shaggy fur, 
loss of appetite, and diarrhea. If tlie 
dose was between 200 and GOO r in air, the 
mice died as a result of these symptoms. 
"Wdien they survived, a return to normal 
occurred within fourteen to twenty, days. 
If, however, the dose exceeded 1,000 r in 
air, some mice died on the second day 
without any prodromal symptoms and 
the remaining on tlie third or fourth day 
ivith somnolence, dyspnea, and diaiwhea. 
As compared to fish, the life span was also 
shortened in all instances. According to 
Ellinger, this shortening of the latent 
period and life span following increasing 
doses of roentgen rays is a characteristic 
of the species and serv'^es as a criterion of 
differentiation between mammals and fish. 
The mortality curve for mice followed 
the same S-shaped pattern as for single 
cells and fish. 

In guinea-pigs, Ellinger noted under ex- 
actly identical experimental conditions 
that the percentage mortality increased 
progressively with increasing doses of 
roentgen rays in a manner similar to that 
of goldfish and mice, but the absolute 
lethal dose amounted to only 500 r in air. 
Another notable species difference was 
the double latent period in relation to mice. 
Even if a dose as high as 1,500 r in air 
was administered, the latent period re- 
mained six to eight days, while in mice, 
as already stated, it was two to five days. 
In this respect the double life span of 
guinea-pigs, as compared to mice, may 
have some significance. After the latent 
period, some guinea-pigs suddenly ex- 
hibited severe diarrhea and died within a 
few hours, the rest showed ragged fur, 
loss of appetite, and diarrhea and died 
during the subsequent days. In those 
which recovered, a restoration to normal 
occurred within twenty days. A plotting 
of the mortality curve revealed the same 


S-shaped pattern as in all former instances, 
but the slope appeared much steeper, a 
fact likewise attributed to the character- 
istics of the species. 

A series of very valuable experiments, 
along similar lines, was carried out by 
Henshaw (4). After first studying the 
effect of single doses of 50 r applied to the 
whole body of C3H mice, Henshaw sub- 
jected to increasingly larger doses of 
roentgen rays, ranging from 60 to 400 r, 
the entire bodies of mice of two different 
strains (C3H and LAFi) and guinea-pigs 
of a single strain. Rigorous technical pro- 
cedures \vere observed. The roentgen 
rays employed were produced with 200 
kv., 1 mm. Cu, and all doses were ex- 
pressed in terms of equivalent air measure- 
ments. It was found that guinea-pigs 
were more susceptible to the irradiation 
than mice and that there was a difference 
of susceptibility even between the two 
strains of mice. Occasionally a guinea- 
pig died within seven to ten days after a 
single dose of only 100 r. More than half 
were killed by doses of 200 r and none sur- 
vived 400 r. C3H mice were rarely killed 
by doses of 300 r, 20 to 40 per cent were 
killed by 400 r, and all were killed by 600 r. 
All LAFi mice survived doses of 400 r, 
their absolute lethal dose being probably 
around 600 r. Thus, while there is some 
difference in the magnitude of the absolute 
lethal dose in the experiments of Ellinger 
and Henshaw, a fact which may be at- 
tributable to the different types of experi- 
mental set-up, in the main the dependence 
of the lethal effect of roentgen rays on the 
species specificity seems to be proved be- 
yond doubt. 

A closer analysis of the immediate cause 
of death under the above-mentioned ex- 
perimental conditions shows that the chief 
factors responsible are the complete de- 
pletion of the hematopoietic system and 
the irreparable damage done to certain 
tissues. The variation in the radiosensi- 
tivity of the cellular elements and struc- 
tural components of the body received 
from the earliest days considerable atten- 
tion, and through study of the effects of 
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local or regional roentgen exposures laws 
have been established which now must be 
considered fundamental. When the whole 
body is irradiated, the same Jaws apply, 
but here the capacity and extent of re- 
covery of the destroyed tissues also play a 
paramount role. If a certain vital organ 
has been irreparably damaged or a certain 
system irrevocably annihilated, death fol- 
lows without fail. In general, the younger 
and more immature a cell or structure, 
the more apt it is to be destroyed by a 
smaller dose of roentgen rays. On the 
other hand, the larger the dose of the 
roentgen rays administered, the more or- 
gans and systems are likely to be put out 
of function. Elhnger, through a sys- 
tematic postmortem examination of the 
killed animals found tliat the complete 
destruction of the malpighian bodies of the 
spleen represented the chmax of irrevers- 
ible damage. Henshaw, who performed 
very exhaustive hematologic studies as 
well as numerous histopathologic examina- 
tions of the lymphoid organs, bone mar- 
row, and testes, noted that, in a general 
way, the tissue response consisted of a 
parenchymatous ceU loss. If the damage 
was not too severe, a slow recovery fol- 
lowed. Regeneration in each case started 
from primitive cell forms that had sur- 
vived irradiation fatal to other cells. 
Leukocyte reserves, especially when the 
doses were small, prevented the peripheral 
blood picture from reflecting precisely the 
condition of the hematopoietic system. 
If too large a number of the primitive cells 
were destroyed, recovery of the system be- 
came impossible and the animals died. 
It is interesting that for equal doses, de- 
creasing amounts of tissue damage were 
seen in guinea-pigs, C3H mice, and LAFi 
mice, in the order given, that is in exactly 
the same order in which the lethal doses 
for the respective animals had increased. 
This variation in injury and recovery of the 
tissues of the different animals, and even 
strains of the same animal, accounts for the 
species specificity if the irradiation is car- 
ried out vdth doses corresponding to the 
known lethal doses or thereabouts. 


An entirely different situation arises, 
however, when the roentgen exposure of the 
whole bodies of animals is undertaken 
with massive doses, representing many 
times the known lethal dose. Henshaw 
(5) irradiated C3H mice, guinea-pigs, and 
rabbits with 25,000 to 50,000 r (200 kv., 
no filter, 250 r per minute in air, at 50 cm. 
distance) and found that all animals died 
within a few hours, some during the actual 
process of exposure. After irradiation 
had been in progress about an hour, the 
animals became restless and breathing 
was labored; then they showed progres- 
sive cyanosis, hyperthermia, and inter- 
mittent spastic twitchings. During the 
last ninety minutes they exhibited periods 
of alternating stupor and hyperactivity. 
Strong stimuh would set off sudden, unco- 
ordinated movements. Finally death oc- 
cmred with the animals lying on their 
sides in a state of complete spasm. The 
guinea-pigs as a rule were dead at the end 
of a three-hour exposure, rabbits within 
three to six hours after exposure, and the 
mice within ten to forty-eight hours. 
Clearly the similar response in all three 
types of animals to massive irradiation 
eliminates species specificity. Immediate 
postmortem examinations revealed exten- 
sive degenerative changes of the nuclei 
and cytoplasm in practically every tissue 
of all animals, suggesting violent cytolysis 
irrespective of the species. It is assumed 
that the sudden release of enormous toxic 
products evoked a general systemic reac- 
tion which completely overshadowed the 
much slower effect of the functional ce 
loss. 

In this maimer, death due to massive ir- 
radiation of the entire body is caused by a 
form of shock. According to Henshaw, 
the lack of hemoconcentration and tie 
suddenness of death in the acute cases se 
this type of shock completely apart rorn 
that seen in trauma, burns, and vanous 
other injuries. 

Obviously, further elaborate ^ , 

necessary before the problem is eluci a e • 
With the newer developments of megavol - 
age roentgen therapy and the continuous 
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extension of tlie clinical use of artificial 
radioactive substances, such studies will 
acquire more than academic interest. 

T. Leucutia, M.D. 
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The Associate Editorship 


For some time tlie Editor lias felt tlie 
need of tlie advice and help of an Associate 
Editor who would be particularly con- 
cerned vutli tlie problems of radiotlierapy, 
as Doctor Camp, tlie present Associate 
Editor, is with diagnosis. The Publica- 
tion Committee, realizing the complex- 
ities of modern radiolog)", has appreciated 
the wisdom of such an addition to tlie 
Editorial Staff and accordingly requested 
Dr. Hugh F. Hare of Boston, Mass., to act 


in that capacity. It is ,with great pleasure 
and satisfaction that we record his ac- 
ceptance of this post. 

Doctor Hare received his training in 
radiology under Dr. Merrill Sosman at the 
Peter Bent Brigham Hospital and is now 
associated witli the Lahey Clinic as head 
of the radiological department. He has 
made important contributions to the radio- 
logical literature, all showing a strong 
clinical background. 





ANNOUNCEMENTS AND BOOK REVIEWS 


SECOND INTER-AMERICAN 
CONGRESS OF RADIOLOGY 

Preliminary’- announcements have been received 
of the Second Inter- American Congress of Radiology 
to be held in Habana, Cuba, Jan. 19-24, 1946, under 
the presidency of Dr. Pedro L. Farinas, and a cordial 
invitation to attend has been extended to the mem- 
bership of the Radiological Society of North Amer- 
ica. The program of the Congress -svall include four 
official lectures, scientific sessions, and an extensive 
scientific exhibit. The formal organization of the 
Inter- American College of Radiology is scheduled for 
this meeting. 

It is hoped that there may be a large North 
American delegation present at this Congress and 
that it may be truly representative of radiology in 
the Americas. Inquiries for further information 
should be addressed to the Secretarj^-General, Dr. 
R. Hernandez Beguerie, Calle 23 No. 411, Vedado, 
Habana, Cuba. 

OVERSEAS LECTURES ON 
BONE AND JOINT RADIOLOGY 

Dr. James F. Brailsford of Birmingham, England, 
having been invited on various occasions to lecture 
before men of the Isledical Services in the U. S. 
Army stationed in Great Britain, has arranged to 
present a course of eight or t-welve lectures on the 
various aspects of bone and joint disease, either at 
one of the hospitals or at the University of Birming- 
ham. “This,” he -^vrites, “I do as a small mark of 
personal appreciation of the help you are giving to 
us.” 

R^vdiology is glad to make an announcement of 
this exceptional opportunity for radiologists in the 
Armed Sendees no-w in England and to suggest that 
those desiring more specific details communicate 
-vvitli Doctor Brailsford, 20, Highfield Road, Edg- 
baston, Birmingham, 15. 


In Memoriam 

JOHN H. GEMMELL, M.D. 

1904-1944 

Dr. John H. Geramell died suddenly on Dec. 2, 
1944, in Philadelphia at the age of forty. 

Doctor Gemmell was born in Brainerd, Minn. 
Following his premedical training at Carleton Col- 
lege, he received the degree of M.A. in Physiology 
from the University of Minnesota in 1926, and of 
M.D. from the University of Minnesota in 1927. 
The high quality of his undergraduate work is at- 
tested to by his membership in the society of Sigma 
Xi. He serv’ed his internship in the Vancouver 
Hospital in Vancouver, British Columbia, after 
which he was resident in radiology in Bellevue 
Hospital, New York City. He became a diplo- 
mate of the American Board of Radiology in 193G. 

Doctor Gemmell practised his specialty in Pl;ihips- 
burg, Penna., in 1930-35, and in Rochester, Penna., 
in 1935-42. In 1942 he became associated with Doc- 
tor W. Edward Chamberlain in the Department of 
Radiology' of Temple University Medical School and 
Hospital, Philadelphia. On the day of his death 
he seemed in perfect health and in unusually good 
spirits, having just returned from a vacation with his 
wife and daughter. _ , • 

Doctor Gemmell had many close friends both in 
and out of organized Radiology. He was widdy 
known for his sound ideas on the problems of tnedi- 
cal economics and hospital-radiologist relations ips. 
He was a member of the Radiological Soaety o 
North America, the American College of Radiology', 
and the Pennsylvania Radiological Society. o’” 
many years he was Counselor for the State 
sylvania, American College of Radiology', and air 
man of the Economics Committee of the Pennty' 
vania Radiological Society. In 1941 he sen'e 
President of the Pittsburgh Roentgen Soaety. 
was elected President of the Pennsylvania Radiologi- 
cal Society in 1943. 

W . Edw'ard Chamberlain, m.u'- 


CANCER TE.-kCHING DAY 
SAR.A.TOGA SPRINGS, N. Y. 


Cancer Teaching Day was observed in Saratoga 
Springs, N. Y., on Jan. IS, under the auspices of 
the state and county medical societies and the Divi- 
sion of Cancer Control of the New York State De- 
partment of Health. The speakers were Dr. Andrew 
H. Dowdy on “Epithelioma of the Skin,” Dr. Gray' 

H. Twombly on “Cancer of the Cervix,” Dr. Lloyd 
F. Craver on “The Significance of Enlarged Lymph 
Nodes,” and Dr. Frank E. .\dair on “Diagnosis, 
Treatment, and Results in Cancer of the Breast.” 

ISS 


WILLIAM W. BOWEN. M.D. 
1S69-1944 

Dr. William W. Boiven, a charter memba of Die 
V'estem Roentgen Society, and a memb 
Radiological Sodety of North Amer^^^^ 
retired from active practice in 193S oecau 
health, died at his home in Fort Dodge, Iowa, o 
Dec. 20, 1944, at the age of seventy'-five. He '' 
one of the organizers, in 1914, of ffie on 
Societv, which later became tlie Iowa N;Ray 
He was President of the low'a State Medical S 

in 1933. 




JOHN H. GEMMELL, M.D. 
1904-1944 
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OSCAR ROBERT R. TROJE, M.D. 

Dr. Oscar Robert R. Troje, for many years chief 
radiologist at the Employees’ Hospital of the Tennes- 
see Coal, Iron and Railroad Co., Fairfield, Ala., died 
on Dec. 12, 1944, at the age of fifty-nine. Doctor 
Troje was graduated from the University of Kansas 
School of Medicine in 1907. He was a diplomate of 
the American Board of Radiology and a member of 
the American College of Radiology, American Roent- 
gen Ray Society, and the Radiological Society of 
North America. He held the rank of Lieutenant 
Commander in the U. S. Naval Reserve, not on active 
duty. 

Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be pub- 
lished in the interest of our readers and as space 
permits. 

Medical Uses of Soap. A Symposium. ' By G. 
Thomas Halberstadt, B.S.Ch.E., Marion B. 
Sulzberger, M.D., Theodore Cornbleet, 
M.D., Lester Hollander, M.D., C. Guy Lane, 
M.D., Daniel J. Kooyman, Ph.D., Rudolf L. 
Baer, M.D., Carey McCord, M.D., Morris 
Fishbein, M.D., AND Irvin H. Blank, Ph.D. 
Edited by Morris Fishbein, M.D. A volume of 
182 pages, with 41 illustrations. Published by 
J. B. Lippincott Co., Philadelphia. Price .$3.00. 

Book Reviews 

Technic of Electrotherapy. By Stafford L. 
Osborne, M.S., Ph.D., Assistant Professor, De- 
partment of Physical Therapy, Northwestern 
University Medical School, and Harold J. 
Holmquest, B.S., B.S. (M.E.), Lecturer in Ap- 
plied Physics, Department of Physical Therapy, 
Northwestern University Medical School, Chi- 
cago, HI. A volume of 760 pages, 293 illustra- 
tions, 72 tables. Published by Charles C Thomas, 
Springfield, 111., 1944. Price $7.50. 

This te.\t was wTitten primarily for the medical 
and the physical therapy student, physical therapy 
technician, and practising ph3’^sician. According 
to the autliors’ statement in the preface, the mate- 
rial presented is that used during the last sixteen 
j-ears in teaching electrotherapy at Northwestern 
University. 


The book is somewhat unusual in that the authors 
are highly trained, respectively, in what might be 
regarded as quite diverse fields, namely in physiol- 
ogy and in physics and electrical engineering. 

The attempt is made to present basic information 
concerning electrophysics and physiologic effects 
of electrotherapy. The subject matter is divided 
into several sections, as follows: (1) direct current, 
(2) electrical muscle stimulation, (3) radiation, (4) 
high-frequency current. In general, each electrical 
agent is discussed from the standpoint of basic 
physics, physiology, tj^pes of apparatus, and tech- 
nic of application. Specifically, the section on 
radiation is devoted to thermogenic agents or heat- 
producing radiation and ultraviolet light, and the 
section on high-frequency current includes the 
technic of administering artificial fever, its uses, 
and its physiologic effects. 

The authors have endeavored to present their 
material in a manner which would make it useful 
both to the person who has little basic knowledge, 
particularly of physics, and also to the highly 
trained person. The fundamentals of physics are 
presented in the context, and the more complex 
physical and mathematical problems are discussed 
in detailed footnotes, intended to meet the needs of 
the person who has had considerable education in the 
field of electrophysics. 

In some instances, there is justification for dis- 
agreement with the prescriptions for electrotherapy 
recommended by the authors. No attempt has 
been made to present specific indications for use of 
the various types of electrotherapy. This omission 
may be explained on the basis of the fact that neither 
author is a physician. Since most of the apparatus 
shown in the photographs throughout the book 
are made by one manufacturer, the authors may be 
criticized unjustly as having been commerciaUy 
influenced. The contents of the book otherwise 
do not confirm this supposition. The authors ap- 
parently are definitely partial to one procedure in 
the production of artificial fever by physical means 
and appear to lack experience with other types of 
apparatus. , 

The book is well written, clearly arranged, and 
adequately documented, and includes a review of 
most of the recent important experimental work m 
electrotherapy. It meets a definite need and un- 
doubtedly'^ is the most exhaustive scientific treatise 
on this particular subject. It is recommended to 
phy'sicians specializing in phy'sical medicine and to 
teachers of technical and medical students as essen- 
tial reading, and to practising physicians and physi- 
cal therapy technicians as a valuable reference work. 



RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note. — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America. — Secretary, D. S. 
Childs, M.D., 007 Medical Arts Building, Syracuse 2, 
N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cabal, 540 N. Michigan Ave., Chicago 11, 111. 

Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKAKSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticcllo. Meets every three months and 
annually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.p., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7 :45 p.m., 
in Toland Hall, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.p., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month at the Denver Athletic 
Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
■—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer 

Charles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
t 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

CAicogo Roentgen Society. — Secretary, Fay H. Squire, 
If Tt,’’ Congress St., Chicago 12. Meets 

at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DcHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
Secretary, Frank S. Hussey, M.D., 250 East Superior 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D„ Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

IOWA 

The Icnoa X-ray Club. — Secretary, Arthur W. Erskine, 
M.D., Suite 326 Higley Building, Iowa City. Holds 
luncheon and business meeting during annual session 
of Iowa State Medical Society. 

KENTUCKT 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville. 
LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at offices of members. 

MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Walter L. Kilby, M.D., 101 W. Read St., 
Baltimore 1, Meets third Tuesday of each month. 

MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May, . 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists. — Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 
ment. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, A. T. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. — Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 

The St. Louis Society of Radiologists. — Secretary, E. W. 
Spinzig, M.D., 2646 Potomac St. Meets on fourth 
Wednesday of each month except June, July, August, 
and September, at a place designated by the president. 

NEBRASKA 

Nebraska Radiological Society. — Secretary-Treasurer, 
Donald H. Breit, M.D., University of Nebraska Hos- 
pital, Omaha 5. Meetings third Wednesday of each 
month at 6 p.m. in either Omaha or Lincoln. 

NEW ENGLAND 

New England Roentgen Ray Society (Maine, New Hamp- 
shire, Vermont, Massachusetts, and Rhode Island). — 
Secretary-Treasurer, George Levene, M.D., Massachu- 
setts Memorial Hospitals; Boston, Mass. Meets 
monthly on third Friday at Boston Medical Library. 
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NEW JERSEY 


ROCKY MOUNTAIN STATES 


Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. 

Meetings at Atlantic City at time of State Medi- 
cal Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc., — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. ■’ 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St., New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 

M. D., 1061 Reibold Bldg., Dayton 2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, _ M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
P.M., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22d St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24, Pa. Meetings are held on the second 
Wednesday of each month at 4:30 p.m., from October 
to June, at the Pittsburgh Academy of Medicine, 322 

N. Craig St. 


Rocky Mountain Radiological Society (North Dakota 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Me.xico).- 
Secretary, A. M. Popma, M.D., 220 North First St. 
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Treatment resolves itself into (1) the attempt to re- 
move the area of infection with a surrounding area of 
good bone, (2) the attempt to prevent the spread of the 
osteomyelitis to supposedly uninfected bone, and (3) 
the management of complications. 

Prior to operation the roentgenograms are studied so 
that the amount of bone involved may be determined. 
The diseased area, with a surrounding healthy zone, is 
removed in one piece, and its edges, as well as the 
edges of the remaining bone, are inspected for infected 
areas. The operative specimen is immediately sent 
to the x-ray room for a roentgenogram, which may aid 
in determining whether the infection is all included. 
When it is thought that all diseased bone has been 
removed, the operative field is lightly covered with a 
powdered sulfonamide compound. The incisions are left 
open. The use of vitallium skull plate promises to 
be the method of choice for the repair of the deformity 
caused by the osteotomy. 

There were 2 deaths in the author’s series, both in 
cases complicated by massive subdural abscess. These 
cases are summarized. 


THE CHEST 

Accidentally Discovered Pulmonary Tuberculosis. 
Hans Abeles and Max Pinner. Am. Rev. Tuberc. 
49: 490-500, June 1944. 

With the widespread use of mass x-ray surveys of 
the chest among apparently healthy persons* evidences 
of pulmonary tuberculosis are discovered in many who 
are without symptoms of disease that might induce 
them to seek medical advice. In a considerable per- 
centage of these, the diagnosis of the activity of the 
process is neither readily made nor excluded. During 
the past few years the authors have observed 91 pa- 
tients whose tuberculosis was discovered accidentally. 
These patients were observed in a routine way, with 
emphasis on all those observations which seem likely 
to answer the question "active or non-active?” 

An analysis of the results of this study shows that 
there are three criteria for activity which have a high 
degree of reliability: (1) radiographic instability, (2) 
properly related symptoms, (3) bacterial findings. 
In contrast to these, the sedimentation rate failed in 
about 40 per cent to determine the status of the disease, 
and leukocytosis and physical examination correctly 
suggested activity in less than half of the active cases. 
It is emphasized that negative bacteriological findings 
are significant only if based on numerically sufficient 
and technically adequate examinations. Thus, 24 of 
77 positive findings were obtained only by culture and 
frequently not b}- the first culture made; 28 of the pos- 
itive findings depended upon examination of gastric 
content. Even in minimally active cases, bacilli were 
found in nearly SO per cent. 

With regard to significance of symptoms, not all of 
these patients are asymptomatic, even though the 
disease was discovered during’ a mass survey. Care- 
ful questioning, not only at the time the lesion is dis- 
covered, but subsequently, after mental resistance 
against acceptance of the diagnosis has been lessened, 
will determine to a large degree how many of these 
patients are really asymptomatic. In the present 
scries there were only 1C among S6 patients with active 
disease who never experienced any s>mptoms. 

L. W. Paul, M.D. 


Problem of Tuberculosis in Apparently Healthy 
Man as Shown in the Routine Examinations for Induc- 
tion into the Armed Forces. C. Howard Marcy. 
Dis. of Chest 10: 241-245, May-June 1944. 

The author stresses the magnitude of the tubercu- 
losis problem, pointing out that approximately 1.9 
per cent of all men passing through the Induction 
Boards are rejected for military service because of this 
disease. In Pennsylvania alone the number has c.\- 
ceeded 15,000. 

From a medical standpoint the rejectees are divided 
into three groups: (1) those with minimal healed 
lesions; (2) those with demonstrable disease of un- 
determined stability; (3) those with unquestionably 
active disease. Men in the first group can in many 
instances return to their former civilian occupations 
with safety, but they should receive advice as to the 
significance of their condition, with a view to dis- 
pelling unfounded fears. The second group requires 
thorough study, sound medical advice, and prolonged 
follow-up, while the third group demands hospitaliza- 
tion. 

The responsibility for the care of these tuberculous 
rejectees rests with the medical profession. It must 
take an intelligent interest in the problem if the ef- 
fective case-finding program established in the Armed 
Forces is not to lose its value for the prevention and 
control of tuberculosis in the civilian population. 

Henry K. Taylor, M.D. 


Occurrence of Pulmonary Tuberculosis in Supposedly 
Screened'Selectees. Arden Freer. Dis. of Chest 10; 
197-207, May-June 1944. 

The objeejt of the Army Regulations in regard to 
tuberculosis is to screen out of the service men with 
active and potentially active lesions which would inter- 
fere with the effective performance of their duties or 
later become a cause of disability. The present 
Regulations specifically exclude from military s^vice 
not only those with any type of tuberculosis believe 
to be active, but also those with scarred infiltrative 
lesions exceeding a total area of 5 sq. cm. as seen m 
conventional flat films. Those with arrested lesions 
measuring less than 5 sq. cm. may be accepte or 
service if stability of the lesion has been demonstra c 
by at least six months’ observation. Those with sma 
calcified primary complexes are accepted wit ou 
question, while acceptance or rejection of those wi 
large or multiple foci is dependent upon the ju gmc 
of the medical examiner. . . , 

Early published and unpublished statistics Ir 
authoritative sources show a rejection rate of smne 
over 1 per cent for pulmonary tuberculosis. Not o > 
has x-ray examination been effective in . 

these cases, but it has been of value also in discove 

significant non-tuberculous disease. , , 

The efficiency of the procedure for s^cemng 
tuberculosis, in spite of the large number ® « 

detected, has been far from perfect. It was es • 
from the re-examination of more than a , 
representative of a considerable number or m 
stations that approximately 1,500 to 

men were being missed. An analysis of admi - . ^ 

the Fitzsimons General Hospital is also 
of the failure of the induction e.xamination to ^ 

all cases. Missed diagnoses are attributcrt 'o ' 
perience, speed, fatigue, monotony, and o ‘ii’o j 

But while some cases of tuberculosis hav 
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discovery prior to induction, symptoms or subsequent 
routine Army examinations have resulted in discovery 
of the majority of these cases before great advance has 
occurred, A recent survey indicated that approxi- 
mately 30 per cent were detected within a montli and 
nearly 80 per cent within six months. Furthermore, 
routine chest films are required on discharge from the 
Army, and it may be reasonably expected that this will 
lead to the discovery of the vast majority of cases pre- 
viously missed or developing during military service. 

“More than 10 per cent of the total population of 
the country will have been x-rayed in the physical ex- 
aminations incident to military service. Appro.xi- 
raately 150,000 men will have been rejected for tu- 
berculosis. Thousands of these open cases will undergo 
treatment with resultant arrest of a great number and 
prevention of further spread of the disease.” 

Hen'RY K. Taylor, M.D. 

Studies of Rejectees for Thoracic Abnormalities. 
Win.- A. Hudson and David S. Brachman. Dis. of 
Chest 10; 234-240, May-Juiie 1944. 

Between March 28, 1942, and June 30, 1943, 1,109 
"chest rejectees” from the Wayne County (Michigan) 
Selective Service Draft Board, were examined for tho- 
racic abnormalities. Of this group, 139 (12.4 per cent) 
gave a history of previous treatment for tuberculosis; 
hospitalization was recommended for 114 (10.3 per 
cent) ; 93 (8.4 per cent) were found to be normal. The 
number with reinfection tuberculosis was 787. Six 
hundred and nine cases of this group were classified as 
inactive, and in many of these a change of occupation 
was recommended to prevent future reactivation. 

An interesting feature of this study is a comparison 
of the reinfection tuberculosis findings among the re- 
jected men with observations on a group of 34 senior 
high-school students with tuberculosis, 21 cases from a 
housing project for homeless, unemployed men, and 
147 cases discovered by the “usual means” (examina- 
tion of patients with suggestive symptoms and of 
contacts) by the Detroit Department of Health. The 
figures for the rejectees showed 61 per cent mini- 
mal, 31 per cent moderately advanced, and 8.0 per 
cent far advanced lesions. Among the high-school 
students, 82.4 per cent had minimal and 17.6 per cent 
moderately advanced disease. The percentage of mini- 
mal lesions for the unemployed men was 52.4 per cent, 
and for those discovered by the "usual means” only 
19.1 per cent. 

A consideration of these figures, more particularly 
those for the rejectees and students, with their com- 
paratively high percentages of minimal lesions, and 
the “usual means” group, with its low percentage, 
lends new emphasis to the value of mass surveys. 

Henry K. Taylor, M.D. 

Tuberculosis as a Navy Problem. Dean F. Smiley 
and Herbert A. Raskin. Dis. of Chest 10: 210-233, 
May-June 1944. 

A statistical historical presentation is given of the 
progress of the battle against tuberculosis in the U. S. 
Navy. Included are 13 tables and 8 graphs showing the 
advances made, more especially since 1926. During the 
past forty-three years there has been a gradual reduction 
in the rate for “original admissions” to the sick list 
for tuberculosis, until in 1942 the rate was one-tenth 
of that for 1900. A sudden tise in admission rates and 


invalidings from tlie Service at the beginning of the 
present war is directly attributable to chronic arrested 
disease discovered through the greatly expanded utili- 
zation of roentgen examination of Navy personnel. 
The incidence of tuberculosis is about the same in the 
forces afloat as in the forces ashore From an occupa- 
tional standpoint, the culinary, hospital corps, and 
engine groups showed a higher incidence than others. 

A real advance toward eliminating tuberculosis from 
the Naval Service was made with the inauguration of 
roentgen examinations of the chest as a prerequisite 
to entrance into the Navy. To the present program of 
preinduction chest radiography and radiographic ex- 
amination upon the advent of clinical symptoms, the 
authors rvould add (a) periodic chest radiographic stud- 
ies of all hands at intervals graded to the risk of e.\'posure 
and the severity of the duty, supplemented by clinical 
studies including tuberculin testing when indicated; 
(5) special studies of the factors operative upon the 
hospital corps, culinary and engine room groups which 
might conduce to tuberculosis; (c) an increased ap- 
preciation on the part of all Navy medical officers of 
the importance of the chest roentgenogram in the 
prompt establishment of a diagnosis of pulmonary 
tuberculosis. 

“Given these additions, it would appear that the 
U. S. Navy, in the not too distant future, may fully 
realize the attainment of its goal — utter annihilation 
of tuberculosis.” Henry K. Taylor, M.D. 


Pulmonary Tuberculosis in Navy Recruits. Robert 
Shapiro. Am. Rev. Tuberc. 49: 485-489, June 1944. 

Chest examinations of Navy recruits have been done 
by the photofluorographic method. This procedure 
was chosen because of its rapidity, its inexpensiveness, 
and the ease and simplicity of filing the films. The 
present report analyzes briefly the results in 50,100 
consecutive examinations. Calcified lesions in the lung 
parenchyma, the hilar lymph nodes, or in both loca- 
tions, were found in 10.7 per cent of the men examined. 
Of the 5,323 recruits with such evidence of calcified 
primary tuberculosis, 25 or 0.47 per cent were re- 
jected because of the large number or massive size of 
the calcifications. 

Of the total number of recruits examined, 420 
(0.86 per cent) showed evidence of a reinfection type 
of pulmonary tuberculosis. No attempt was made to 
differentiate radiologically between active and healed 
tuberculous lesions in this category, but in 19 cases 
there was frank edvitation. All of the examinations 
on which this report was based were performed on men 
seeking admission to the Naval Construction Bat- 
talions, popularly known as the Seabees. A fair pro- 
portion of the men, therefore, were in the fourth and 
fifth decades of life, and in this respect they differed 
somewhat from the average Navy recruit, who is more 
likely to be in the second or third decade. The lesions 
which are considered as sufficient cause for disqualifica- 
tion are as follows : 

1. Any evidence of reinfection (adult) type of 
tuberculosis, active or inactive, exclusive of slight 
thickening of the apical pleura. 

2. Evidence of active primary (childhood) type of 
tuberculosis. 

3. Inactive primary pulmonary tuberculosis, if 
the degree or extent of involvement appears to be of 
present or future clinical significance. 
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4. Extensive multiple calcification in the lung 
parenchyma and massive hilar calcification. 

5. Evidence of fibrinous or serofibrinous pleuritis. 

L. W. Paxjl, M.D. 

Tuberculosis Among Hospital Personnel. William 
G. Childress. Am. Rev. Tuberc. 49: 501-509, June 
1944. 

Routine periodic chest x-ray examination of all 
employees in the Tuberculosis Division of Grasslands 
Hospital, New York was begun in 1932. In 1938 this 
type of examination was extended to employees through- 
out the general hospital. Grasslands is an 800-bed 
general hospital, with 300 beds for tuberculous patients 
housed in separate buildings. For the present study, 
work histories of 5,039 patients were obtained; of 
these, 3,700 had received one or more roentgen exam- 
inations of the chest; 2,092 were known to have been 
exposed to tuberculosis in the course of duty, while 
2,947 were not exposed to known sources e.xcept as 
might be expected in a general hospital service. 

Of the total number of persons examined, 45 who were 
originally symptom-free, with normal roentgenograms 
of the chest, were subsequently found to have tubercu- 
losis; 39 of these were among those exposed to known 
sources of infection, while 6 had not been so exposed. 
In addition to this group, there were 14 employees in 
whom active lesions were found at the original x-ray 
examination ; 57 per cent of these had been exposed for 
an average of 4.9 months prior to the examination and 
43 per cent had not been exposed. There was another 
group of 88 persons in whom latent lesions were dis- 
covered on the first examination or on follow-up studies. 
A final group of 65 employees gave a previous history 
of tuberculosis; 51 of these were e.\posed to tuberculosis 
during employment, and in 14 (27 per cent) the lesions 
were reactivated; 14 were not exposed, and in 3 (21 per 
cent) of these there was reactivation. 

Combining all of the groups, it is seen that a higher 
morbidity occurred among those exposed than among 
those who were not exposed. Of particular, importance 
were the 45 symptom-free, roentgenologically negative 
patients in whom tuberculosis subsequently developed. 
In this group the morbidity was approximately seven 
times as great in the exposed as in the unexposed, and 
this incidence was higher regardless of age. 

In an attempt to detect undiscovered tuberculosis 
among patients, routine fluoroscopic and chest x-ray 
examinations of 7,187 persons admitted to the hospital 
or its out-patient department were made from July 1, 
1941, to Jan. 1, 1943. Of these, 201 (2.8 per cent) had 
evidence of reinfection tuberculosis, and of this number 
42 (0.6 per cent) had active disease or x-ray lesions 
where activity could not be e.\-cluded. 

The results of this study indicate that tuberculosis 
control programs should be designed to discover active 
tuberculosis in hospital personnel and also in hospital 
patients, so that active cases may be isolated and 
treated and protection given to those not already in- 
fected. L. W. Paul, M.D. 

Importance of Bronchography in Cases of Unresolved 
Pneumonia. George S. Grier, III. Arch. Int. Med. 73: 
444-44S, June 1944. 

Routine roentgenography of the chest has kept most 
men with pulmonarj’ tuberculosis from being inducted 
into the Army; but normal roentgenograms of the chest 


do not exclude bronchiectasis, and many cases of this 
condition are not detected. The authors seek not only 
to point out the importance of bronchography in cases 
of unresolved pneumonia, but also to show that fre- 
quently pneumonitis secondary to bronchiectasis is mis- 
diagnosed as primary atypical pneumonia. 

Forty patients with bronchiectasis, with an average 
age of twenty-six and one-half years, were admitted 
to the Station Hospital at Fort Eustis, Va., during a 
period of fifteen months. Nine of these patients were 
referred to the chest clinic because of a history of 
chronic cough, hemoptysis, or recurrent chest colds, 
while the remaining 31 (77.5 per cent) were admitted 
to the hospital with an initial diagnosis of primar)’ 
atypical pneumonia. 

The symptoms on admission, in order of frequency, 
were cough, mucopurulent sputum with occasional blood 
streaking, substernal soreness, chills, fever, and sweats. 
Examination showed slight impairment of resonance, 
suppressed breath sounds and fine, crackling, and coarse 
rales in the lower lobe of one or both lungs. AJeuko- 
cytosis was present, with little increase in polymorpho- 
nuclear neutrophils. X-ray examination demonstrated 
stringy and mottled densities in the lower lobes of the 
lungs, usually unilateral and radiating out from the 
hilum toward the diaphragm. Lateral roentgenograms 
of the chest frequently revealed a pneumonic process 
behind the diaphragm or a cardiac shadow which could 
not be seen in the posterior-anterior view. 

Bronchographic studies were done in cases in which 
resolution failed to occur in four to six weeks, and 
iodized poppyseed oil was injected into both sides 
even when the pneumonic process was unilateral. 
(Studies with iodized oil are contraindicated during 
acute pneumonitis, since this procedure may produce 
an exacerbation of the acute process.) 

The technic of bronchography is given. In 30 casK 
the distribution of the bronchiectasis w-as found to be 
unilateral; in 20 cases it involved the lower lobe of the 
left lung. Tubular (19 cases) and fusiform (15 casM) 
dilatations rvere the most frequent types of bronchi- 
ectasis demonstrated; the saccuJar form (6 cases) 
seen rather infrequently. Nine patients in this senes 
showed extensive bronchiectasis, 20 moderately severe, 
and 7 mild; only 4 had localized disease. 

The author concludes that bronchographic studies 
should be done in all cases of pneumonia which fail to 
resolve in a reasonable period (four to six weeks). 


rimary Atypical Pneumonia, Etiology UnknoOT- 
rage Clinical Picture Based on Thirty-Seven Ong- 
Cases. Richard H. Smith. Ann. Int. Med- 
890-902, June 1944. _ ,1 

he present study is based on 37 cases o ^ 
imonia seen between January' 1941 and _ 

>. The disease is referred to in this paper as P 
y, atypical pneumonia, etiology uiAnmni, ' 
he designation assigned by the ■ , 3 . 

umonia of the U. S. Army. Among o ic 
s in the literature are “virus pneumonia, ty i • 
ite pneumonitis,” “acute respiratory » 

ion, type A,” “acute interstitial 
mchopneumonia of unknown etiolopr ^a 
rent bronchopneumonia of unusual c 'd'"* 
stermined etiology',” “virus-type P"'^ jjve 
al pneumonia,” and many oth^s. .ipmon- 

nism has not been identified. Attempt. 
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(3) Nodulation: Usually the nodules, not over 3 or 
4 ram. in diameter, which constitute the characteristic 
tissue reaction of silicosis, are evenly distributed 
throughout all parts of both lungs. In long-standing 
cases, the costophrenic angles are often clear, due to the 
development of emphysema. 

(4) Massive Coftglomerale Nodulation; The writer 
subscribes to the South African view that the presence 
of large localized areas of conglomeration in a film 
showing nodulation constitutes evidence of associated 
infection, which so injures the lung that more silica is re- 
tained. Massive conglomerate lesions usually occur in 
the upper portions of the lungs; they may be bilaterally 
symmetrical; they may radiate outward from the 
hila. Sometimes they involve the lower lungs. 

In addition to the four patterns mentioned above, 
the author describes a "diffuse haze to ground glass ap- 
pearance," which is most commonly associated with 
early asbestosis and with some other less known types 
of pneumoconiosis. In early cases such shadows spread 
over the lower lung fields to more or less obscure the 
normal markings. As the disease advances, the haze 
becomes more dense and extends upwards. In fully 
mature cases of asbestosis all vascular markings are 
obliterated in the lower two-thirds of the lung fields 
by a widespread uniform density composed of confluent 
minute stippled shadows. 

Unilateral patterns are presumably not due to dust 
inhalation. It should always be kept in mind that a 
poor film, especially one taken short of full inspiration, 
produces artefacts that may be mistaken for evidence 
of pneumoconiosis. 

Physical examination, which constitutes the third es- 
sential in the diagnosis of pneumoconiosis, includes the 
usual procedures plus a carefully given exercise tol- 
erance test. In general, symptoms are most severe 
in the massive conglomerate form. Most of these pa- 
tients are short of breath, some even at rest. The 
symptoms and signs are those of emphysema and 
chronic bronchitis. 

Treatment is essentially prophylactic. Mention 
is made of the employment of aluminum dust inhala- 
tion as a preventive measure in workers exposed to 
silica dust. If enough aluminum is inhaled it will 
neutralize the quartz effects. While it will not cause 
preformed silicotic nodules to disappear, earlier tissue 
reactions may resolve. Aluminum inhalation should 
not, however, be allowed to replace good hygienic con- 
trol. Percy J. Delano, M.D. 


middle lobe. The secretion in pertussis is known to be 
tenacious and viscous. The bronchus of the right 
middle lobe is smaller than those in the upper or lower 
lobes. The authors believe these conditions contribute 
to frequent atelectasis with secondary infection in this 
lobe. Roentgen evidence of enlarged tracheobronchial 
lymph nodes was infrequent, which was in keeping with 
autopsy findings. Physical findings were not so great 
as would be expected from the roentgen findings. 

Lester M. J. Freedman, M.D. 

Atelectasis Complicating Acute Poliomyelitis with 
Involvement of Respiratory Muscles. M. Cooperstod, 
Am. J. Dis. Child. 67: 457-462, June 1944. 

In paralysis of the respiratory muscles due to polio- 
myelitis, a number of factors predispose to the de- 
velopment of atelectasis with its accompanying danger 
of bronchopneumonia. Foremost among them is the 
reduction of vital capacity which results not only from 
respiratory muscle paralysis but from lack of general 
muscle tonus. The cough reflex is impaired in pro- 
portion to the involvement of the anterior horn. Ade- 
quate bronchial drainage is also interfered with by 
actual reduction in size and motility of the bronchi in a 
hypoventilated lung. The lower lobes may, in addi- 
tion, be subject to compression from below by a para- 
lyzed diaphragm. Atelectasis occurs when secretion 
plugs a bronchus, which in turn provides a fertile soil 
for the development of secondary pneumonia. j 

Four well illustrated cases are reported. Atelectasis j 
occurred in these patients three weeks to one year 
after admission to the hospital, well after the acute 
stage of poliomyelitis had passed. Signs and symp- 
toms of pneumonia developed after the atelectasis ex- 
cept in one instance where the infection was present two 
days prior to the pulmonary collapse. All patients 
were given sulfonamide therapy and were using the 
Drinker respirator. One patient died. 

Avoidance of exposure to respiratory infection is 
an important prophylactic measure. Early administra- 
tion of sulfa medication is urged at the first indication o 
pneumonia. The continued use of a mechanical res- 
pirator is advised, especially where there is disturbance 
of the cough reflex. The one death reported is at- 
tributed to the delay in instituting sulfa therapy an 
to interruption in the use of the Drinker apparatus. 
Early drainage by bronchoscopy is suggested and con 
sidered useful but was not employed in this scries. 

Lester M. J. Freedman, M-Ii. 


Roentgenograms of the Chest Taken During Pertus- 
sis. Jerome L. Kohn, Irving Schwartz, Jerome Green- 
baum, and Marv M. I. Daly. Am. J. Dis. Child. 67: 
4G3-4G8, June 1944. 

A study was made in the Willard Parker Hospital 
(New York) of repeated roentgenograms of the chest 
in 222 cases of pertussis in children from the age of 
five months to eight years. These examinations were 
made fourteen to twenty-one days after the onset of 
symptoms and many showed evidence of peribronchial 
infiltration, pneumonic consolidation, and atelectasis. 

The patients were divided into three groups: those 
with no fever, those with low-grade fever, and those 
with high fever. Normal roentgenograms were ob- 
tained in some patients of all three groups. The inci- 
dence of pulmonary abnormalities was much greater, 
however, in patients who had fever. The most fre- 
quent site of atelectasis and consolidation was the right 


Spontaneous Pneumothorax Complicating Bronchial 
Asthma. Report of Two Cases and Consideration 
Possible Mechanisms Involved in Its 
Mason Trowbridge, Jr. Arch. Int. Med. 73: 4C 
June 1944. . .j 

Spontaneous pneumothorax as a compheatio 
bronchial asthma occurs chiefly in young ^ 

both sexes. The mode of onset is variable. j 

is usually present and subjectively different from 
ordinarily accompanying asthmatic attack^ /'nar- 
an almost constant feature, but it may be absen , 
ticularly in cases of recurrent pneumotliorax. 
usually pleural and may radiate to the flank, a 
of constriction in the chest is frequently note . 
sided pneumothorax is slightly more common 
right. In some cases there are no physical sign 
gesting a pneumothorax. j,. 

Two cases of bronchial asthma complicated jy 
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The onset may be insidious, with upper respiratory 
infection and slight fever, or it may be abrupt with chills 
and fever. Chest pain and hemoptysis are common. 
The sputum soon becomes purulent. Toxemia is 
variable. The chief complication is rupture into the 
pleural cavity. 

The non-surgical treatment is postural drainage with 
general sanitarium care as for tuberculosis. 

Sydney J. Hawley, M.D. 

Dermoid Cysts and Teratomata of the Mediastinum. 
N. Lloyd Rusby. J. Thoracic Surg. 13: 169-222, June 
1944. 

Six new examples of proved dermoid cyst or ter- 
atoma of the mediastinum are recorded. An extensive 
and well organized summary of the world literature is 
presented, and a complete bibliography is included. 
Roentgenograms of four of the cases are reproduced. 

The first tumor of this type recorded was made the 
subject of an address to the Medico- Chirurgical So- 
ciety of London on Nov. 25, 1823, by J. A. Gordon. 
Up to the end of 1939, 245 cases had been reported. 

The position of these tumors is in the anterior 
mediastinum, but they generally encroach on one or 
other side of the thorax. There are two types: the 
dermoid type and the solid type. The dermoid is the 
simpler and commoner, consisting usually of one cystic 
cavity containing sebaceous material. Microscopically 
it is simple and benign but may become malignant. 
The solid teratomata contain all three germinal layers 
and are more prone to be malignant. They are the 
source of 70 per cent of the malignant tumors of this 
type. 

A long discussion of the pathogenesis, clinical fea- 
tures, physical findings, sputum examinations, etc., is 
presented, but need not be abstracted here. In the 
radiological discussion the following points are brought 
out. It is expected that many more of these tumors 
will be discovered by the mass chest surveys now be- 
ing conducted. A lateral view is essential in addition 
to the usual postero-anterior projection.' The tumors 
have a clear-cut edge and are usually circular or glob- 
ular but may be irregular and lobulated. Calcifica- 
tion, teeth, or plaques of bone may be present. Fluid 
levels may be observed when bronchial communica- 
tion exists and, even in the absence of air, a level has 
occasionally been demonstrated due to separation of 
the fat in the cyst from the aqueous content. Bronchog- 
raphy helps very little in the diagnosis but may be of 
value in shoiving the presence of bronchiectasis as a 
complication. Kymography and tomography have 
been of little value. Fluoroscopy is valuable in locat- 
ing the mass. 

The Aschheim-Zondek test may prove useful in 
differential diagnosis when positive. Bronchoscopy 
is of little value. A complete discussion of the dif- 
ferential diagnosis is presented. The paper is com- 
pleted with a long discussion on the complications and 
treatment. Surgical removal is advised in all cases 
unless contraindicated for other reasons. There is no 
known instance of cure of a malignant teratoma. 

Harold O. Peterson, M.D. 

Rheumatic Pericarditis in Early Childhood. Samuel 
L. Ellenbcrg and Harold Cook. J. Pediat. 24: 662- 
670, June 1944. 

A case of rheumatic pericarditis in a colored boy, 
2 1/2 years of age, is reported. This patient is the 


youngest on record to have recovered from this con- 
dition. 

On the night before admission to the hospital, the 
child, hitherto perfectly well, suddenly complained of 
generalized abdominal pains. Four hours later he was 
feverish and breathed with difficulty. He appeared 
acutely ill when first seen, with labored respiration, 
hypertrophied and congested tonsils, and injected 
pharynx. The abdomen was moderately distended 
and somewhat rigid but there was no localized ten- 
derness. Rectal examination elicited tenderness on the 
right side. A roentgenogram of the chest was normal. 

On the day followung admission a diminution of the 
percussion note anteriorly and posteriorly in the left 
lower lung field, with a corresponding decrease in 
breath sounds, was noted ; this was interpreted as in- 
dicating an early lobar pneumonia. X-ray examina- 
tion of the chest now showed enlargement of the 
cardiac silhouette, especially on the left side, with 
clear lung fields, and an electrocardiogram confirmed 
the clinical impression of rheumatic pericarditis. The 
heart at this time xvas enlarged, the heart sounds did 
not appear muffled, a friction rub was not heard, and 
no murmurs were present. 

Despite large doses of salicylates, the size of the 
heart continued to increase. The child was very dysp- 
neic even in the oxygen tent, and restlessness had to be 
controlled with morphine and sodium phenobarbital. 
Rapid digitalization was employed when the liver be- 
came tender and the first evidences of congestive fail- 
ure presented themselves, but no appreciable effect 
of this medication was observed. On the sixth day 
10 c.c. of pericardial fluid was withdrawn; this proved 
to be sterile but showed a leukocyte count of 8,000, with 


80 per cent lymphocytes. 

A pericardial friction rub and muffled heart sounds 
were first heard one week after admission, when the 
clinical findings and roentgenograms indicated an in- 
crease in the size of the heart. The general condition 
became much worse; on the fourteenth day, edema o 
the ankles appeared. On the seventeenth day the pa- 
tient began to improve: the edema of the ankles sii - 
sided, the dyspnea disappeared sufficiently to eiia e 
him to stay out of the oxygen tent, and the toxicity c 
creased. On the twenty-first day of the illness a 
systolic murmur, not transmitted, was heard for ic 
first time at the apex, and the cardiac shadow appcarc 
normal in size except for widening of the supenor pot 
tion. At the time of the patient's discharge, a ai 
soft systolic murmur at the apex, not 
the only indication of possible cardiac damage, 
last follow-up examination, nine months after t le o 
set of the illness, roentgen and laboratory studies w 
essentially normal. . , , , 

This case presented a difficult diagnostic pro 
During the first two days the abdominal 
toxemia were so strongly suggestive of an acute c 
tion of the abdomen that surgeons were . 

into consultation. The second -x-ray ,j,£. 

of the chest, the day following admission, IcU 

correct diagnosis. Roentgenograms are repro u 


'urulent Pericarditis Complicating 

lovery in an Infant Following Therapeutic Aspi 

1 and the Development of Pneumopericardium 

Cooperstock. J. Pediat. pticu- 

. case of purulent pericarditis comffiicatiiig P 
lia in an 8-month-old infant is reported. 
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postoperatively. If they are rested for six days, a good 
scar without thinning usually results. 

Radiological demonstration of the aneurysm is the 
most valuable of all diagnostic aids. Fluoroscopic 
screening not only aids in determining the site of the 
aneurysm, but also reveals the type of pulsation. Para- 
doxical pulsations indicate a weakened area of myo- 
cardium, while diminished pulsations may be observed if 
the aneurysm is filled with organized clot or surrounded 
by thickened pericardium. 

Fluoroscopic screening also enables the best posi- 
tion to be found for taking x-ray pictures. Thus a 
lesion of the anterior wall is best seen in the antero- 
posterior and right oblique positions; if the aneurysm 
projects forward, either it may appear as a distinct 
bulge, or more often its upper margin forms a more or 
less abrupt ledge or shelf on the anterior contour of the 
heart. If the posterior wall of the heart is affected, 
an antero-posterior film may reveal a diffuse bulge at 
the upper part of the left ventricular border, usually 
separated from it by a notch; these aneurysms are, 
as a rule, at a higher level than those on the anterior 
wall. A film in the left oblique position reveals a 
posterior projection from the upper part of the left 
ventricle indenting the barium-filled esophagus. The 
density of posterior aneurysms may be the same as, 
but is frequently lighter than, the cardiac shadow. 

Infarction of the membranous septum may yield to 
form an aneurysm' bulging into the right ventricle; 
this results in gross enlargement of the right side of the 
heart with no apparent cause. 

Sometimes x-ray examination will reveal calcifica- 
tion within the left heart border or in the clot. This 
calcification is limited to the left ventricle and is linear, 
whereas in chronic constrictive pericarditis the calcifica- 
tion is thicker, more irregular, and not restricted to the 
ventricle. 

The author reports a case in a fifty-three-year-old 
white male, which had been under observation for a 
period of twenty-one months. 

Ellwood W . Godfrey, M.D. 


THE DIGESTIVE SYSTEM 

Major Motility Patterns of the Child’s Digestive 
Tract: A Review. Irving J. Wolman. Am. J. M. 
Sc. 207: 7S2-804, June 1944. 

This is a useful review of recent contributions to the 
subject of major patterns of digestive tract motility 
in infancy and childhood. The bibliography contains 
124 references. 

Incidence of Peptic Ulcer. Marcel Patterson. New 
Orleans IM. & S. J. 96: 570-591, June 1944. 

That peptic ulcer is a common disease is widely rec- 
ognized. Yet when one attempts to analyze the data 
of various authors on its incidence, one is struck with 
the extreme lack of agreement. This discrepancy is 
explained, at least in part, by the variation in geo- 
graphic conditions and lack of uniformity of method 
used in conducting the surveys. 

The author has made an exhaustive review of 
statistical surveys in an attempt to determine the 
frequency of peptic ulcer in this country and in other 
countries, the anatomic incidence of ulcer, its sex and 
age incidence, occupational incidence, incidence in 
various body types, and incidence of complications. 


Reported large series in America show a wide varia- 
tion from 0.06 per cent (clinical diagnosis) of hospital 
admissions, to 20 per cent (x-ray diagnosis) in con- 
secutive gastro-intestinal examinations. The per- 
centage of ulcers found at autopsy occupies a midway 
position between the two extremes. It is believed that 
many patients with utwecognized ulcer are admitted 
to hospitals for other conditions. The author concludes 
that in America approximately 12 per cent of all per- 
sons have peptic ulcer sometime in their lives. 

Foreign statistical reports show great variability in 
the incidence of peptic ulcer from country to country. 
The reported incidence in necropsy material, as given 
by Rutimeyer (1906), is surprisingly low in Russia, 
0.8 per cent, while in Denmark it is 16.7 per cent. Pep- 
tic ulcer is common in India, btit is reported to be 15 
times more eommon in the southern than in northern 
part. In the native Malays of Java and Sumatra the 
incidence is very low, while among the Chinese of this 
region the frequency is more or less the same as in the 
western world. Statistics for other geographical areas 
are cited from the literature. 

The ratio of gastric to duodenal ulcer is estimated 
at 1:4. In America and England peptic ulcer pre- 
dominates in the male in the ratio of approximately 
4: 1, and predominance in the male holds for other 
countries except Java. 

Laborers and unemployed classes showed the highest 
occupational incidence in most series. The opinion, 
frequently held, that ulcer is more common among 
people with greater responsibility and mental strain 
still awaits proof. There is no reliable evidence that a 
body type peculiar to peptic ulcer exists. Hemorrhage 
is the most frequent of reported complications, but 
perforation is more serious. 

The unusually high incidence of peptic ulcer in the 
Armed Forces in this war (30 per cent or over of cases 
pf dyspepsia) indicates it to be a problem of national 
importance. It is probable that the war has mwely 
called to attention numerous cases of ulcer which existed 
previously but were not recognized. 

A bibliography of 82 references is appended. 

H. H. 'Wright, M.D. 


Perforated Peptic Ulcer. A Follow-Up Study of 
One Hundred Cases. Ashbel C. Williams. New Eng- 
and J. Med. 230: 785-790, June 29, 1944. 

This investigation was undertaken to determine e 
ate of persons operated upon for perforated 1 
ilcers. One hundred cases were re-studied with tn 
ibject in mind. 

There were 97 males and 3 females in this scri^- 
Pwenty-seven were in the fourth decade and - m 
ifth decade of life. In 54 cases the ulcer was gastr c, 
vith 42 prepyloric; in 40, duodenal; andiiiS, P>‘0 
n all cases the ulcer was on the anterior wall. 

The follow-up results were graded as excellent in - 
;ases, good in 27 cases, fair in 22 cases, and poor ** 
:ascs. It was found that the longer the pre-per 
ion period of complaint, the poorer the resu - 
elation of diet to postoperative .symptoms scotcq 
le of limited significance, although indiscrc i 
ating appeared to precipitate sym])toms in so 

Postoperative x-ray examination shoned 
igreement with the symptomatology m 6 P 
if the scries, slight divergence in 14 per ccii . a 
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plete disagreement in 10 per eent. The disagreement 
was believed to be due to the diffieulties of examining 
postoperative stomachs and possibly to the presence 
of silent ulcers. 

Three patients had a second perforation. In one 
patient a carcinoma developed, apparently in a gastric 
ulcer, after two years of freedom from symptoms and a 
negative x-ray examination. 

John B. McA.neny, M.D. 

Duodenal Diverticulum Simulating Gallbladder Colic. 
Report of a Case. Hugh F. Hare and Richard B. Cat- 
tell. S. Clin. North America 24: 635-039, June 1944. 

A patient with symptoms of gallbladder colic, namely 
pain in the right upper quadrant radiating to the right 
shoulder and associated attacks of jaundice, was found 
at operation to have a duodenal diverticulum con- 
taining stones. Though this patient had had three 
previous operations and numerous gastro-intestinal x- 
ray studies, the diverticulum had not previously been 
detected. It did not fill at the time of the fluoroscopic 
examination and was overlooked in the original inter- 
pretation of the films. A careful review of the six- 
hour film, however, revealed a diverticulum measuring 
3X4 cm. in the only portion of the proximal bowel 
which contained residual barium. The neck of the 
diverticulum was not clearly shown, but at operation 
the narrowed neck of the proximal portion was noted. 

The importance of studies of the common duct and 
duodenal loop in cases of unexplained obstructive 
jaundice following cholecystectomy is emphasized. 
In most instances the cause of the obstruction is in the 
common duct, but a duodenal diverticulum containing 
gallstones may produce symptoms of obstruction, as 
shown by the case presented. 

Mesenteric Pouch Hernia Simulating Paraduodenal 
Hernia. Ray B. McCarty and Arthur J. Present. 
Surg., Gynec. & Obst. 78: 643-648, June 1944. 

A 27-year-old soldier, complaining of abdominal 
pain and tenderness, was admitted to an Army Hos- 
pital. During the previous three months he had ex- 
perienced two attacks of acute abdominal pain, and a 
feeling of heaviness in the lower abdomen persisted. 
Roentgen study showed the small intestine coiled in a 
circular mass, which led to the diagnosis of probable 
paraduodenal hernia. At operation a broad and 
thickened duodenojejunal fold was found overlying 
the mouth of a large mesenteric sac, which contained 
practically the entire small bowel with the exception 
of averyshort proximal loopof jejunum and the terminal 
three feet of ileum. The opening of the sac did not 
involve the duodenum and was anterior to the mes- 
enteric vessels. The wall of the sac consisted of two 
layers of thinned-out peritoneum, formed by a pouch- 
ing of the proximal jejunal mesentery. 

The origin of this hernia is believed to have been an 
unusually long pre-arterial mesentery in the region of 
the proximal jejunum, which formed a pouch during 
the second stage of embryonic rotation which engaged 
the small intestine. The small bowel was then in- 
carcerated by the early fusion of the upper jejunum, 
as represented by the thickened duodenojejunal fold 
found at operation. Then, as growth proceeded, the 
hernia enlarged. 

No characteristic symptoms are noted in mesenteric 
pouch hernias. Occasionally there is a history of re- 
peated attacks of intestinal obstruction suggestive of 


recurrent temporary volvulus, but the majority of cases 
reported have been found at autopsy or incidentally in 
the course of abdominal operations, and have given no 
previous history of gastro-intestinal distress. Rarely a 
soft mass has been felt in the abdomen, but this in it- 
self cannot lead to the diagnosis. 

Roentgen examination often makes diagnosis pos- 
sible. The grouping of the small bowel loops in the sac, 
their failure to separate on palpation, and their lack 
of essential change in relationship on change of position 
of the patient, all lead to the fluoroscopic diagnosis. 
Films made with the patient upright indicate an ab- 
sence of small bowel loops in the pelvis and flanks; 
lateral films made in the upright position show the 
“pocketing” of the loops within the sac. As the result 
of inclusion within the confining sac, motility of the 
bowel is decreased, and the barium progresses slowly. 
The condition may be confused with peritoneal ad- 
hesions or a short mesentery, but adhesions should show 
sharper angulations and a more diffuse pattern. In 
the presence of a short mesentery, separation of the 
loops by palpation should be possible, changes in their 
relationship should follow change of position of the 
body, and the motility of the bowel should be normal. 
Pelvic masses may displace the small bowel upward, 
but pressure from below will produce a convex deformity 
of the lower margins. 

The treatment of hernias in the region of the duo- 
denojejunal juncture is surgical, and an early diagnosis 
is desirable if it leads to an elective instead of an 
emergency operation. At times adhesions or vascular 
structures prevent satisfactory procedures, and the sac 
cannot always be removed, nor its neck be properly 
widened. In obstructive cases a lateral entero- 
aiiastomosis, an ileocolostomy, or an enterostomy may 
be necessary without disturbing the hernial sac or its 
contents. D. W. Townsend, M.D. 

Intestinal Gas Volumes at Altitude. Eric W. Peter- 
son, Basil S. Kent, and Howard R. Ripley. Canad. 
M. A. J. 50: 523-526, June 1944. 

The transportation of the war wounded by air, par- 
ticularly those with abdominal injuries or suffering from 
intestinal ileus or distention, brings up the question of 
expansion of intestinal gases at altitude. Gas under 
the influence of reduced pressure at altitude behaves in 
accordance with Boyle’s law. This is evidenced prac- 
tically in persons accustomed to altitude flying by the 
frequent occurrence of abdominal distention with con- 
comitant discomfort, both of which are relieved by 
belching or the passage of flatus. 

In the present investigation quantitative methods 
were applied to the determination of the degree of 
gaseous expansion and measurement of the possible re- 
sistance of the abdominal parietes to the swelling of 
gas-filled organs with ascent to altitude. A human 
subject was “decompressed to 30,000 feet” in a de- 
compression chamber after introduction of 400 c.c. of 
air into the stomach. X-ray films were made with the 
subject in sitting position at ground level and at in- 
tervals of 5,000 feet. At 30,000 feet there was a sensa- 
tion of fullness in the stomach, promptly relieved by 
belching. Roentgenograms showed progressive in- 
crease in the air bubble in the stomach with ascent, 
in accordance with Boyle’s law. 

Further x-ray studies were carried out on cats. Bar- 
ium-impregnated bladders containing 50 c.c. of air 
were inserted into the peritoneal cavity of the animals; 
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decompression was carried out under a bell jar and 
films were made at zero, 10,000, 15,000 and 20,000 
feet. During decompression, swelling of the abdomen 
was observed. The bladders became greatly dis- 
tended as altitude increased. These experiments on 
cats demonstrated that expansion of gas in the abdomen 
is not resisted to any extent by the abdominal parietes. 

The significance of the expansion of intestinal gas 
in the air transport of wounded men, from the point of 
view of peritoneal soiling, remains to be investigated. 
At present its seriousness at reasonable altitudes is 
conjectural. It may be of minor consequence com- 
pared with the soiling which occurs while the wounded 
are being collected from the battle field, or which would 
occur during jostling over a rough terrain in an am- 
bulance, with greater delay in definitive surgical treat- 
ment. Routine precautions (enemas; insertion of 
rectal and stomach tubes) should be taken in all cases 
where indicated, particularly if the flight is to be at a 
high altitude. H. H. Wright, M.D. 

Pancreatic Lithiasis. Thomas C. Jaleski. Ann. 
Int. Med. 20: 940-947, June 1944. 

The outstanding symptom of pancreatic lithiasis 
is epigastric pain. This may be severe in nature and 
intermittent, or it may be mild and practically con- 
stant. Occasionally, it radiates to the back or either 
shoulder. Diarrhea and steatorrhea are of frequent 
occurrence, usually accompanying the colicky pain 
and vomiting. A history of chronic alcoholism is ob- 
tained in some 45 per cent of cases. Liver disease and 
disturbances in the carbohydrate metabolism are fre- 
quently associated. In the acute phase of pancrea- 
titis, an increase in the serum amylase and lipase has 
been reported. 

The two cases recorded here present diflierent as- 
pects of the clinical syndrome. One patient, an al- 
coholic, showed early disturbance in sugar metabolism, 
yet the pancreatic disease presented no serious threat 
to life. The other, who had no history of alcohol- 
ism, succumbed to progressive disease of the pancreas, 
but serious disturbance in the sugar metabolism de- 
veloped onlj- a few days prior to death. Roentgeno- 
grams showed the presence of stones in both cases. 

Stephen N. Tager, M.D. 


THE SKELETAL SYSTEM 

Epiphysial Dysgenesis Associated with Cretinism 
in a Premature Infant. Maurice L. Blatt, Mary Zeldes, 
and James Goodfriend. Am. J, Dis. Child. 67: 480-4S4, 
June 1944. 

A weU illustrated case of epiphyseal dysgenesis as- 
sociated witli cretinism is reported. The peculiar ap- 
pearance of the premature infant suggested diagnoses of 
cretinism, chondrodystrophy, hypertelorism, and mon- 
golism. Pertinent laboratory data included the pres- 
ence of 23-3 mg. of cholesterol per 100 c.c. of themother's 
plasma (normal IGO mg. to 200 mg.) and abnormal ex- 
cretion of creatine and creatinine in the infant’s urine. 
Roentgen studies showed multiple punctate calcified 
foci in all the epiphyseal centers of the long bones as 
well as those of the vertebrae. The patient had recur- 
rent bouts of bronchopneumonia responding to sulfa- 
thiazole therapy, but died at three months of age. The 
complete autopsy report is included in the article and 
confirms the clinical diagnosis. The patient apparently 


improved on administration of thyroxin, but succumbed 
to the repeated infection. 

The roentgen reproductions include the entire skele- 
ton with special views of the long bones and show good 
detail, Lester M. J. Freedjian, M.D. 

Osteochondritis Dissecans. George H. Stein, R. G. 
Ikins, and Frederick C. Lowry. Am. J. Surg. W: 
328-337, June 1944. 

Five cases of osteochondritis dissecans are presented 
and illustrated by roentgenograms; the findings are 
characteristic. The authors review the literature 
and quote Burr’s description of the radiologic picture 
(Canad. M. A. J, 41: 232* 1939. Abst. in Radiology 
35; 757, 1940). 


Importance of the Early Recognition of Congenital 
Dislocation of the Hip. Vernon C. Turner. Wisconsin 
M. J. 43: 613-617, June 1944. 

Early diagnosis of congenital dislocation of the hip 
is important in that it is curable in direct proportion 
to the age at which adequate treatment is begun. 
Studies of end-results of treatment based upon obser- 
vation of patients for five to twenty years indicate 
that the results leave much to be desired. The per- 
centage of cures based on anatomic and functional con- 
siderations has been under 50, though Putti reported 
95 per cent functional and anatomic cures in a large 
series of cases from the Rizzoli Institute, in Italy. This 
excellent result is attributed to early recognition and 
treatment. 

In physical diagnosis of congenital dislocation of the 
hip the following signs have been of most value: (1) 
apparent shortening of the extremity; (2) decrease in 
range of abduction on the affected side; (3) piston mo- 
tion (on the normal side there is some excursion of the 
femur on push and pull, but on the dislocated side this 
will be much greater) ; (4) asymmetry of skin folds about 
the thigh; (5) asymmetry of the femoral head; (6) 
position of the trochanter near the anterior supenor 
iliac spine. Signs of bilateral dislocation are: (1) 'ime 
perineum; (2) apparent lordosis, due to unusual fu 
ness of the buttocks produced by posterior dislocation 
at the hips; (3) unusually deep skin folds of the thig . 
(4) trochanters unusually near the level of the anterior 
superior iliac spine; (5) failure to palpate the femora 
head in the acetabulum. These signs are presen . 
however, only to the degree that there is displaceincn 
and upward riding of the femur. 

The interpretation of roentgenograms may e 
ceedingly difficult, particularly since a large 
of the hip is not ossified in infancy. The film shou 
taken with the patient flat on his back, the legs in 
tact, the hips extended, the patellae pointing s 
upward and the tube centered directly over le 
physis pubis. The following roentgen signs are 

(1) The epiphysis should lie medial _,i 

dicular drop from the outer lip of the aceta u u 
below a horizontal line crossing the lowermos p 
the ilium (Perkins’ line). _ ailicacc- 

(2) The acetabular roof is more sloping an 

tabular fossa shallower than normal. nnear- 

(3) The epiphysis is smaller than normal and app 

at a later date. , urnken 

(4) The smooth curve of Sbenton s Ime is n 

(5) The medial margin of the proximal 

at a greater distance from the acetabulum m 
on the normal side. 



Vol. 44 


Abstr/\cts of Current Literature 


207 


The longer treatment is delayed the greater are the 
pathologic changes in the capsule, the ligaments and 
tendons, and other sof t structures about the hip, and the 
greater are the adaptive changes in the bones, making 
reduction more difficult to obtain and maintain. Asep- 
tic necrosis of the head is more likely to occur in late 
reduction, and anteversion of the neck of the femur 
increases. H. H. Wright, M.D. 

Fractures of the Neck of the Femur: An Analysis of 
157 Intracapsular and Extracapsular Fractures. Invin 
E. Siris and John D. Ryan. Surg., Gynec. & Obst. 78: 
631-639, June 1944. 

A scries of fractures of the upper end of the femur is 
analyzed, and the advantages of immediate internal 
fixation are demonstrated. 

Intracapsular Fractures: The authors believe that 
in the presence of an intracapsular fracture operation 
should be done immediately instead of waiting for the 
patient’s condition to improve or to see if he is going 
to survive, as the dangers"of the complications attend- 
ant upon conservative treatment outweigh those of 
operation. Immediate transfixion helps to preserve the 
blood supply to the fragments. The more proximal 
the fracture line the more urgent the need for immediate 
fixation. In the poor risk case the surgeon should be 
satisfied with less than perfect reduction rather than 
subject the patient to further manipulation. In cases 
of this type, fixation is recommended if there is 75 per 
cent reduction. 

The authors use the cannulated, three-flanged Smith- 
Petersen nail. Local anesthesia is preferred in the 
aged and the depression incident to morphine pre- 
medication should be avoided. Reduction is accom- 
plished by the Leadbetter maneuver and the extremity 
is then fixed on the traction table. Insertion of the 
guide wires is aided by a skin clip over the middle of 
the inguinal ligament and another 1 inch below and 
1/2 inch lateral to the femoral artery. 

Three sets of x-rays are considered indispensable: 
the first to check the reduction and locate the skin 
clips in relation to the femoral head, the second to 
locate the position of the guide pins, and the third to 
check the position of the flanged nail. The use of two 
x-ray machines which can be left in place saves time 
and prevents disturbing the drapes. 

A burr hole is drilled 1 inch below the protruding 
ridge of the lower end of the greater trochanter and 
the edges are bevelled to prevent deflection of the guide 
wires by the cortex. After determining the relation 
of the skin clips to the head, two guide wires are in- 
serted. The operator should be able to push them 
without drilling until they strike the head. In high 
subcapital fractures the guide w-ire is drilled for a short 
distance into the acetabulum to prevent rotation when 
the nail is inserted. The second set of roentgenograms 
is then taken and the better of the two guide wires is 
used for the insertion of the nail. 

A light plaster boot to the knee with a horizontal 
board behind the heel is applied to insure against out- 
ward rotation. Turning of the patient on the unin- 
jured side should be prohibited, as this predisposes to 
disengagement of the nail. The patient is allowed 
out of bed in a week. 

Extracapsular {Intertrochanteric) Fractures; Extra- 
capsular fractures made up 64 per cent of the authors’ 
series of 100 cases. This type is more serious be- 
cause of greater shock and more rotation, deformity. 


and soft-tissue damage. It also carries a higher mor- 
tality (22 per cent) than the intracapsular variety 
(8.7 per cent). 

Bilateral Russell traction is the simplest form of 
treatment if the patient can stand the prolonged stay 
in bed. Transfixion presents difficulties, because there 
is usually comminution and the grip on the distal frag- 
ment is inadequate. Neither Moore pins nor the 
Smith-Petersen nail alone will give a satisfactory result. 
A combination of a Hawley bar and a Smith-Petersen 
nail proved fairly satisfactory, but the blade plate 
designed by Moore and Blount is the treatment of 
choice. 

The authors’ experiences definitely indicate that 
external pin fixation is unsatisfactory and hazardous. 
The operation itself presented no difficulties and the 
patients showed practically no shock or reaction to the 
procedure. However, the friction of the soft tissues 
against the pins caused discomfort and Increased the 
nursing care needed. Seepage and infection com- 
plicated the cases, and the mortality rvas high. 

J. L. Boyer, M.D. 

An Analysis of Colles’s Fracture. S. C. Rogers. 
Brit. M. J. I: 807-809, June 17, 1944. 

In introducing his subject the author points out that 
there is a very wide variation in so-called Colles’s frac- 
tures and that, furthermore, there is a notable lack of 
description of these variations in most standard texts 
on the subject. After a short description of the anat- 
omy of the human wrist, a series of 219 fracture cases 
is classified as follows: (a) simple fractures, 59 cases; 
(b) fractures with an oblique posteromedial fragment, 
108 cases; (c) comminuted Colles’s fractures, 35 
cases; (d) with vertical fracture of the radial styloid, 11 
cases; (e) with transverse fracture of the base of the 
radial styloid, 2 cases. Treatment consists in dis- 
impaction by strong traction, application of plaster, 
and graduated exercises. Q. B. Coray, M.D. 


OBSTETRICS AND GYNECOLOGY 

Radiological Pelvimetry. A New Zealand Study. E. 
Peter Allen. New Zealand M. J. 43: 116-129, June 
1944. 

The author presents the internal pelvic measurements 
of a series of 220 New Zealand women referred to the 
New Plymouth Hospital for radiological examination. 
He believes these figures to be fairly representative of 
New Zealand-born women as a whole and compares 
them to series reported by Nicholson (J. Obst. & Gynaec. 
Brit. Erap. 45: 950, 1938), representing "a fair sample 
of the women of child-bearing age in Gloucestershire 
and probably in rural England,” and by Ince and 
Young (J. Obst. & Gynaec. Brit. Emp. 47: 130, 
1940) considered “a fair sample of London women of 
British parentage.” A statistical approach is utilized, 
and the magnitude and source of error are indicated. 

The author finds substantial agreement between the 
British authors, standard textbooks, and himself, in 
regarding the mean value of the transverse diameter 
of the inlet to be in the region of 133 mm. However, 
the mean value of the New Zealand obstetrical con- 
jugate is significantly higher than that recently re- 
ported from England, both in rural and urban groups, 
and grossly larger than any textbook estimate. Since 
the racial background of the British group is compar- 
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able, Allen agrees with the suggestion of Thoms that 
adequate nutrition has more influence on pelvic shape 
than is generally thought, and further states that the 
shape of the pelvis is determined more by environment 
and diet than by inherited racial tendencies. 

In the group of cases reported, labor was con- 
ducted by different doctors, and different indications 
for rendering active assistance obtained. There was, 
therefore, only slight correlation between measure- 
ments and the clinical course of labor. 

Ellwood W. Godfrey, M.D. 


GENITO-URINARY TRACT 

Supernumerary Kidney with Clear Cell Carcinoma. 
Mark Exley and W. S. Hotchkiss. J. Urol. 51: 
569-578, June 1944. 

The forty-sixth supernumerary kidney of the world’s 
literature is here reported. The authors believe it the 
first authentic example containing a malignant growth. 

The preoperative diagnosis of supernumerary kidney 
has been made only three times, and many cases have 
been discovered only at autopsy. Intravenous urog- 
raphy is not reliable, since the function of the kidney 
may be reduced or nil. Retrograde pyelography is 
usually needed, as in the present case. Symptoms are 
due to the disease affecting the extra kidney. 

The age span of the reported cases is from nine 
months to sixty-seven years. Most of the symptoms 
have appeared in the second decade. The sexes are 
equally afflicted. 

The abnormal kidney may be almost anyivhere, but 
is usually below the normal organ. Several have been 
found in the true pelvis. The majority of ureters fuse 
before reaching the bladder. If this is not the case, a 
diligent search must often be made to locate the third 
ureteral orifice, which may be found in bizarre locations 
outside the bladder. 

Infection and calculus are the most frequent lesions. 
One case of malignant neoplasm has been previously re- 
corded, but this is regarded as questionable. 

The case reported by the present authors occurred 
in a 65-year-old man, who showed no metastases and 
recovered completely following nephrectomy. 

Edwin L. Lame, M.D. 


Primary Epithelioma of the Ureter: Follow-Up 
Study of 18 Cases with the Addition of 9 New Cases. 
Virgil S. Counseller, Edward N. Cook, and Philip 
H. Seefeld. J. Urol. 51: 606-615, June 1944. 

The extent of the surgery performed and the in- 
herent pathological grade of the tumor tissue are the 
two factors influencing the end-result in primary epi- 
thelioma of the ureter. This paper is a follow-up report 
of 18 cases, with consideration of the influence of these 
two factors in the results obtained. 

Primary carcinoma of the m-eter appears in the sixth 
and seventh decades of life, usually in the lower portion 
of the ureter, tlie majority of the patients being men. 
The outstanding symptoms are hematuria and pain, 
varying from a dull ache to renal colic. A mass is some- 
times palpable. Diagnosis is made, or at least strongly 
suggested, by intravenous urography and retrograde 
pyelography. Occasionally the tumor can be seen 
peeping from the ureteral orifice on cystoscopy. 

The treatment of choice is complete nephro-ureter- 


ectomy with removal of all the periureteral adipose 
tissue plus resection of the uretero-vesical section of 
the bladder. The authors emphasize the need for 
long cystoscopic follow-up, as tumors of the bladder 
may follow e.xtirpation of the ureteral neoplasm with 
no apparent relationship. 

These neoplasms are squamous-cell epitheliomas 
with a tendency toward papillary structure. The au- 
thors use the classification of Broder, grading them oneto 
four with ascending malignancy. The grade is un- 
doubtedly the main factor influencing the prognosis. 
Patients with tumors of the lower grades have done 
well under radical surgical treatment. Tumors of the 
higher grades, however, less frequent than those of the 
lower grades, have not responded well to any form of 
treatment. Seven of 10 patients with epithelioma of 
grades 1 and 2 are alive and well for periods ranging 
from four to thirteen years. Seven of eight patients 
wdth growths of grades 3 and 4 were dead within a 
two and one-half year span. 

J. Francis Mahoney, M.D, 


Thrombosis of the Renal Vein. William F. Jfelick 
and Alvin E. Vitt. J. Urol. 51: 587-596, June 1944. 

In children, renal vein thrombosis is almost always 
secondary to severe ileocolitis or gastro-intcstinal up- 
sets. In adults, such thrombosis is usually due to in- 
flammation of the renal pedicle from perirenal sup- 
purations, renal abscesses which have ruptured into 
the perinephrium, or secondary to a pyelonephritis. 
The thrombosis may also be secondary to an ascending 
venous thrombosis originating in either the veins of the 


lelvis or lower extremities. 

The onset is usually sudden: there is fever, with pam 
ind tenderness on the affected side. The kidney is 
mlarged, movable, and tender. Usually there are signs 
)f infection and severe toxicity. Hematuria is present 
n almost every case. A history of previous colitis or 
hrombophlebitis is a common feature. 

The author describes a case in which a retrograde 
lyelogram was secured a short time after the onse o 

he thrombosis, the first time a retrograde pyelo^am 

las been normally made in such a case. , 

lelvis was poorly visualized, irregularly fine ■ ® 
lome-what irregular in outline. Intravenous pj e 

jhy, which was used chiefly in the earlier reported cases 

:ould show only one thing, namely, lack of . 
Retrograde pyelograms, if not obtained shortly af er tne 
inset of the thrombosis, will show complete failur 
illing of the renal pelvis. .. 

Immediate surgical removal seems to be tn 
nent of choice. Heparin or dicoumarin ar 
nended to prevent possible further extensio 
t,..- ot4r,r, Daiud KirSII, 


LEGAL ASPECTS OF RADIOLOGY 
adiology and the Law. S. W. Donaldson. Ohio 

;e M. J. 40: 517-520, June 1944 ^ determined 

he standard of the medical specialist oote _ 

ihysicians devoting special attcntiOT * pjaiistis 

same branch in similar localities. 

nd to. keep abreast of the times, bu * rgetice 

jnd the accepted methods of mo 

ss he is prepared to take the n - 

iis success the propriety and safe > 
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Most malpractice suits are based on negligence and 
allege that the physician failed to comply with his 
implied contract or with one set up by statutory law. 
For example, the allegation may be a want of pro- 
fessional skill or knowledge. Negligence of a physician 
or surgeon cannot be inferred from a poor result alone. 
There must be evidence from expert witnesses to show 
improper and unskillful treatment in order to sustain 
a charge of malpractice. A physician may also be 
sued for malpractice because of the acts of his assistants 
or employees. A radiologist does not enjoy immunity 
if he is connected with a charitable institution. 

A roentgenogram to be admitted as evidence must 


be verified, and the court must be satisfied that it repre- 
sents a person or thing material to the case. Some 
jurists recognize the fact that the introduction of the 
film in itself means little, but its interpretation by an 
expert who has had years of training and experience 
in reading similar films is the important thing to con- 
sider. 

The author advises that an appearance in court 
may be facilitated by (1) a familiarity with court-room 
procedure, (2) a thorough knowledge of the case his- 
tory and all findings, (3) simple answers without volun- 
teering testimony, and (4) adherence to the absolute 
truth. Ellwood W. Godfrey, M.D. 


RADIOTHERAPY 


NEOPLASMS 

Cancer of the Lip. S. J. Douglas. Brit. J. Radiol. 
17: 185-189, June 1944. 

During 1939, 71 cases of cancer of the lip were 
treated; 46 by contact therapy. All but one of the 
patients were males, chiefly outdoor laborers. The 
average age was 62, the youngest patient being 32 and 
the oldest 81. In every case the lesion was on the lower 
lip. Important factors in the etiology are oral sepsis 
and the presence of sharp tooth stumps, pipe smoking, 
and exposure to wind and sun. Most of the cancers 
develop on a leukoplakic or keratotic base. Fair 
skinned persons are particularly susceptible. 

The average duration before treatment was started 
in the series reported was eight months. Ten cases 
were in Stage I (lesion less than 1.5 cm. in diameter); 
44 cases in Stage II (greater than 1.5 cm. in diameter 
but not attached to surrounding structures) ; 17 cases 
in Stage III (invading or attached to surrounding struc- 
tures). Seven patients had been treated by “cancer 
curers” with arsenic paste. Twenty-eight per cent 
had palpable lymph nodes when first seen. These 
disappeared in 9 cases following treatment of the pri- 
mary lesion and correction of oral sepsis. In 7 cases 
palpable nodes appeared following treatment. 

Cancer of the lip is nearly always squamous-cell 
in type. The diagnosis is usually easy. Tuberculosis of 
the lip and chancre may resemble cancer but usually 
show less induration. In chancre there is usually 
bilateral enlargement of the lymph nodes, with a short 
history. Other rare conditions which may resemble 
cancer are hemangioma and aberrant salivary gland 
tumors. 

Dental sepsis is first treated. It is often necessary 
to remove several teeth. . Tumors thought to be too 
indurated or too large for x-ray therapy are treated 
with radium implantation, 7,000 r being given in 
about seven days. Of 16 patients thus treated, 6 were 
alive and well one year later. 

Of the 46 patients receiving contact x-ray therapy, 
14 had palpable nodes when first seen and in 5 these 
developed during treatment. Eight had Stage I tu- 
mors, 33 Stage II, and 5 Stage III. Thirty-seven were 
alive and well three years following treatment, but 
these are not classified according to stages. In one 
case a second epithelioma developed on the upper lip 
two years after treatment. The treatment factors 
were 60 kv., 4 ma., and focal skin distances of 3, 5 or 7 
cm. A total surface dose of 8,000 r is given in 


10 daily doses of 800 r each, treatment being omitted 
on Saturdays and Sundays. If the tumors are bulky, 
two opposing fields are used and, if large, two adjacent 
areas. 

With small primary lesions and no palpable nodes in 
the neck, prophylactic surgery or irradiation to the 
neck is contraindicated. When small mobile nodes 
are present, a block dissection should be done as soon as 
possible. It is usually advisable to excise the primary 
lesion also. If the metastatic nodes are fixed, the 
choice of treatment lies between interstitial radium and 
high-voltage x-rays. With a single fixed node, im- 
plantation will usually be successful; otherwise high- 
voltage x-rays give better palliation. Eighteen of 34 
patients showing adenopathy (53 per cent) were well 
and free from disease at the time of the report. 

Sydney J. Hawley, M.D. 

X-Ray Therapy of the Heart in a Patient with Leu- 
kemia, Heart Block, and Hypertension. Report of a 
Case. H. Blotner and M. C. Sosman. New England 
J. Med. 230: 793-796, June 29, 1944. 

A 64-year-old female with long-standing hyper- 
tension had a myelogenous leukemia that responded 
well to spray irradiation for two years. A 2:1 heart 
block then developed, believed to be due to leukemic 
infiltration of the bundle of His. Irradiation was ap- 
plied directly to the cardiac region giving five times 
200 r from Aug. 11 to 25, with 200 kv., 50 cm. dis- 
tance, and 0.5 mm. copper filtration. The block was 
relieved. The treatment was repeated in November 
and December because of recurrence of the block. 
Later, spray radiation was given because of elevation 
of the blood count, but this had no definite effect on 
the heart block. The patient died the following May 
with a right hemiplegia. John B. McAneny, M.D. 

Case of Acute Leukemia Complicating Pregnancy, 
with Necropsy Findings in the Fetus. H. S. Apple- 
baum. Ohio State M. J. 40: 536-537, June 1944, 

A case of acute myeloid leukemia developing in the 
first half of pregnancy is reported, with postmortem 
findings in the fetus. The onset of the illness occurred 
during the third month of pregnancy, and the course 
was progressively downhill. A • Cesarean section was 
performed at about eight and a half months in the hope 
of saving the child and perhaps rendering some relief 
to the mother. The fetus was found dead and the 
mother expired several hours later. 
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Carcinoma of the Cheek, Alveolar Processes, 

Floor of the Mouth, and Palate^ 

RICHARD H. BEISWANGER, M.D., and K. WILHELM STENSTROM, Ph.D. 

Minneapolis, Minn. 


S tatistical studies indicate that 7 per 
cent of all fatal cancers in man origi- 
nate in the oral region (1). With the pres- 
ent facilities for diagnosis and treatment, 
it seems that this figure should be appre- 
ciably reduced. These neoplasms are 
readily detected and, when seen early 
enough, are not too difficult to cure. Yet, 
as will be shown later, most of the patients 
when first seen present lesions which have 
extended beyond their original confines. 
As a result, the five-year .cure rate remains 
discouragingly low, despite definite ad- 
vances in therapy. For an extensive re- 
view of the history of this subject, the 
reader is referred to Albright’s article, pub- 
lished in 1935 (2). 

The present study includes carcinoma of 
the cheek, alveolar processes, floor of the 
mouth, and hard and soft palates. During 
the years 1926 to 1940, inclusive, 160 cases 
of carcinoma arising at these sites were re- 
ferred to the Section of Radiation Ther- 
apy, University of Minnesota Hospitals, 
for treatment. All were followed in the 
Out-Patient Clinic, and when a patient 
failed to return to the Clinic, letters were 
sent to the family physician or relatives. 
Only one case remained untraced. 

In 129 of the 160 cases the diagnosis was 
established by biopsy. The remaining 31 


patients either had no biopsy or, if biopsy 
was done, the report was unavailable. The 
two groups will be considered separately in 
discussing the results of treatment. 

CLASSIFICATION 

The cases in this series are divided into 
six sub-groups according to the location of 
the growth, as follows: carcinoma of the 
upper alveolar process, 21 cases; of the 
lower alveolar process, 34 cases; of the 
cheek, 58 cases; of the floor of the mouth, 
27 cases; of the hard palate, 12 cases; of 
the soft palate, 8 cases. 

The lesions have also been grouped 
clinically, according to their extent, as 
follows : 

Stage I. Under 1.5 cm. in diameter. .2 cases (1%) 

Stage II. Over 1.5 cm. in diameter with no local 
extension 34 cases (21%) 

Stage III. With local extension .... 54 cases (34%) 

Stage IV. With metastases on admission 

70 cases (43%) 

Howes and Bernstein (3), using a some- 
what similar classification, report 9 per 
cent of 138 cases as of Stage I, 33 per cent 
Stage II, 9 per cent Stage III, and 57 per 
cent Stage IV. It will be noticed that in 
43 per cent of our series metastases were 
present on admission, and in 77 per cent 
the disease had extended beyond its orig- 
inal confines either by local extension or 
metastasis or both. 


\Frow the Department of Radiology and {Physical Therapy of the University of Minnesota and the 
University Hospitals, Minneapolis, Minn. Read by title at the Twenty-ninth Annual Meeting of the 
Radiological Society of North America, Chicago, 111., Dec. 1—2, 1943. 
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Table I : Etiologic Factors in Oral Carcinoma 


Site 

Total No. 
of Cases 

Use of 

Strong Tobacco 

Leukoplakia 

Ill-fitting 

Dentures 

Sharp 

Teeth 

Alveolar processes 

55 

11 (20%) 

10 (18%) 

12 (21%) 

2 (4%) 

Cheek 

58 

15 (26%)* 

16 (27%) 

4 (7%) 

6 (10%) 

Floor of mouth 

27 

7 (26%) t 

4 (15%) 

6 (22%) 

0 

Palate 

20 

2 (10%) 

3 (15%) 

2 (10%) 

0 


* 13 of 15 chewed tobacco, f 4 of 7 chewed tobacco or used snuff. 


ETIOLOGY 

Cancer of the oral cavity is predomi- 
nantly a disease of old age. The average 
age in our series was 65 years, the age 
range being from 36 to 88 years. Two pa- 
tients were between 30 and 39 ; 8 between 
40 and 49 ; 35 between 50 and 59 ; 51 be- 
tween 60 and 69; 47 between 70 and 79; 
12 over 80. In 5 the age was undeter- 
mined. Martin and Pflueger (4) report an 
average age of 59 in 99 cases of cancer of 
the cheek seen in the Memorial Hospital, 
New York. The average age for all intra- 
oral cancer in that hospital is given by 
Martin and Sugarbaker (5) as 57 years. 

Of our patients, 19 (12 per cent) were 
females and 141 males (88 per cent). 

Chronic irritation is an obvious etio- 
logic factor. The most common irritants 
are sepsis, dental appliances, syphilis, and 
the stronger forms of tobacco, such as are 
present in chewing tobacco, snuff, pipe 
tobacco, and cigars. Lund (6), discussing 
the cause and prevention of buccal cancer 
writes; “Normally the mucous mem- 
brane of the mouth is comparatively re- 
sistant to the development of cancer as 
shown by the fact that women, who very 
largely do not chew tobacco or smoke pipes 
and whose mouths average much cleaner, 
in other ways than men’s, have buccal 
cancer but one-eighth as frequently as 
men.” Davis (7) attributed the preva- 
lence of carcinoma of the cheek in the 
Philippine Islands to the chewing of buyo, 
which is a combination of buyo leaf, betel 
nut, slaked lime, and tobacco. This habit 
is more common among women than men 
and the incidence of carcinoma of the 
cheek in the Philippines is higher among 
women. 

Quick (8), discussing leukoplakia and 


allied mouth conditions, states that “local 
sepsis of chronic character is also under- 
rated in its probable relation to cancer. 
Tissue specimens from chronically in- 
fected gum margins show all the changes 
from simple hypertrophy to beginning 
downgrowth of the basal layer in an ir- 
regular papillary manner and ultimately 
to fully developed cancer.” 

Figi (9) states that carcinoma of the 
mouth often develops adjacent to carious 
teeth and ill-fitting dentures. On the 
other hand, such growths are encountered 
infrequently in edentulous persons and, 
when they do occur, are almost always of 
an inactive type. He considers the role 
of tobacco still debatable. 

Fraser (10) of Edinburgh, writing in 
Annals of Surgery, states the case as to 
sepsis quite clearly: “Mouth infection is 
the most constant and prevailing asso- 
ciated influence, and we have no doubt 
that it plays a highly significant part in the 
production of the malignant error. An 
analysis shows that at least 50 per cent o 
the cases were infected with pyorrhea 
alveolaris prior to the development of t e 
cancer, and from what we have seen, we 
are satisfied that this influence is one of le 
most significant in the etiological picture, 
that it is the most common and constan 
factor, and that its influence is 
when it is combined with other 
factors such as alcohol, tobacco, syp n 5 
or direct local irritation.” 

Table I lists the possible causes of canc^ 
in this series. Dental sepsis was 
in 95 per cent. Among tobacco 
have included only those using the 
forms for a long period of time. II ' 
dentures have been considered as a a 
only when irritation from this cause 
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tended over a long period, ten to twenty 
years in most cases, never under five j'^ears. 
In this connection, it is interesting to note 
that in 6 of the 19 females of the series, 
i.e., 31 per cent, an ill-fitting dental plate 
was considered to be the causative factor. 
In 69 cases no possible cause was recorded 
other than sepsis. Information was lack- 
ing in some of the charts, and it is probable 
that the tobacco habit played a greater 
role than the figures indicate. The inci- 
dence of syphilis was low — 8 cases or 5 per 
cent. Syphihs is a more important factor 
in cancer of the tongue. Associated intra- 
oral leukoplakia occurs most commonly on 
the cheek, 27 per cent in this series. Its 
incidence closely parallels the use of strong 
tobacco. Martin and Pfiueger (4) report 
leukoplakia present in 22 per cent of car- 
cinomas of the cheek. 

HISTOLOGY 

The tumors, except for two adenocar- 
cinomas of the hard palate, were all of 
squamous-cell origin. 

SYMPTOMS 

The average duration of symptoms be- 
fore the institution of treatment was 8.6 
months. Carcinoma of the oral cavity, 
like all carcinoma, is symptomless in the 
earliest stages. One-half the patients com- 
plained of pain as the first symptom, which 
indicates that the lesion had been present 
for some time; the other half complained 
of an ulcer, local swelling, or enlarged 
cervical lymph nodes. 

The more malignant lesions first appear 
as small indurated ulcers or fissures in the 
mucosa. As the lesion penetrates, pain in- 
creases and finally becomes continuous. 
The more benign lesions usually appear as 
a papillary mass, often developing on an 
area of leukoplakia. Their growth is slow 
and there is not the early tendency to in- 
vasion or spread by cervical metastasis 
shown by the ulcerative lesion. 

In time, the lesions grow deeper and be- 
come necrotie. Those involving the cheek 
are stretehed and those elsewhere in the 
mouth are irritated by the ingestion of food 


and the movements of mastication. The 
cheek may be perforated, and lesions in- 
vading the pterygoid or temporal muscles 
will cause trismus. Carcinomas of the floor 
of the mouth remain infected because of 
poor drainage. Infection is followed by 
pain and swelling. Hemorrhage by erosion 
of an arteiy may occur. Death results from 
several causes — infection, hemorrhage, 
malnutrition. 

DIFFERENTIAL DIAGNOSIS 

The differential diagnosis is not too diffi- 
cult. A biopsy should be done in every 
case. Other diseases which may form ul- 
cers on the intra-oral mucosa are syphilis, 
tuberculosis, superficially ulcerated or fis- 
sured leukoplakia, herpes, and simple 
granulomas (as that caused by tra’uma), 
Vincent’s angina, etc. Only after repeated 
negative biopsies for carcinoma may some 
syphilitic lesions be differentiated. Then, 
if the Wassermann reaction is positive and 
the lesion responds to two or three weeks of 
intensive antisyphilitic treatment, carci- 
noma may be ruled out. The two diseases 
commonly co-exist. 

The base of the ulcer in tuberculosis is 
yellowish, as compared to the coarse beefy 
appearance of the cancerous lesion. A 
tuberculous ulcer occurs most commonly 
on the tongue. In this case, biopsy fails to 
reveal cancer and tuberculosis can almost 
always be found elsewhere. 

Fissured leukoplakia may be diagnosed 
by biopsy and treated by cautery or radia- 
tion. It is advisable to do a biopsy on any 
ulcer that persists for more than two 
weeks. 

METASTASES 

Of 146 patients, 104 (70 per cent) had 
palpable nodes on admission; in 14 the 
presence or absence of palpable nodes was 
not recorded. In 73 (70 per cent) of the 
104 cases, the nodes were proved to be 
metastatic, either by the subsequent clini- 
cal course or microscopically. Table II 
gives the number of cases with metastases 
at the time of admission, grouped accord- 
ing to site. 
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Table II: Presence of Metastases in Oral 
Carcinoma 


Location 

of 

Primary 

Lesion 

No. of 
Cases 

Cases 
with 
Metas- 
tases on 
Admis- 
sion 

Percent- 
age of 
Metas- 
tases 

Cases 
with 
Metas- 
tases 
Develop- 
ing after 
Admis- 
sion 

Upper alveolus 

18 

7 

40% 

1 

Lower alveolus 

23 

8 

35% 

0 

Cheek 

49 

27 

55% 

4 

Floor of mouth 

21 

9 

43% 

2 

Hard palate 

10 

3 

30% 

2 

Soft palate 

8 

5 

73% 

0 


TREATMENT 

It is well to decide whether treatment is 
to be an attempt at cure or merely pallia- 
tive. There are three distinct problems: 
(1) hygienic care of the oral cavity before, 
during and after treatment; (2) treatment 
of the primary lesion; (3) management of 
cervical metastases. 

General Hygienic Measures: In the type 
of patients we receive for treatment, the 
mouth is generally in poor condition. All 
broken, jagged, infected teeth, as well as 
all teeth in the proposed field of irradiation, 
should be immediately extracted. Daily 
mouth washes or saline irrigations are ad- 
vised, and the patient should learn how to 
use a toothbrush. Necessary vitamin ther- 
apy should be prescribed, and the use of 
tobacco discouraged. 

Treatment of the Primary Lesion: Treat- 
ment of the primary lesion is by surgery 
ivith subsequent irradiation, irradiation 
with subsequent surgery, or irradiation 
alone. In some of our cases the surgical 
bed was immediately implanted with 0.3 
mm. gold-filtered radon implants. Others 
were referred for radiation therapy by the 
surgeon because the entire lesion could not 
be excised or because of recurrence. In 
recent years most cases have been referred 
directly from the tumor clinic for irradia- 
tion. 

Since the period covered by this review 
extends from 1926 to 1940, these patients 
have been treated in various ways. Radon 
has been used extensively, however, in al- 
most all the cases, including the early ones. 


Treatment now usually consists in the 
local application of radium molds (primary 
lesion) and external ' irradiation (x-rays) 
over a period of twenty-one to twenty- 
eight days. Gold radon implants are then 
inserted into soft-tissue lesions and around 
metastatic nodes. If any persistence is 
noticed two months later, a radical dissec- 
tion is advised in operable cases. The fac- 
tors for external irradiation are: 220 kv., 
15 ma., usually 60 cm. target-skin dis- 
tance, with 0.5 to 1.0 mm. Cu plus 1.0 mm. 
A1 filter. Multiple fields are treated, 
usually three, sometimes four, 200 to 300 r 
in air being given to one field daily until a 
definite dermatitis is produced on the skin. 
By these methods approximately 3,000 
(x-ray) r and 4,000-7,000 (gamma) r are 
delivered to the lesion. Martin, Quimby 
and Pack (11) have shown that it takes 
7,000 to 10,000 gamma-ray roentgens de- 
livered in ten to twenty days to destroy 
epidermoid cancer. 

The treatment of the cervical nodes, as 
well as special treatment to the different 
sites, will be discussed more fully below. 

Different clinics favor different methods 
of getting the lethal dose to the center of 
the tumor. Regaud (12) prefers to use 
intratumoral radium needles, arguing that 
these provide a more constant source of 
radiation. Berven (13) of the Radiuni- 
hemmet (Stockholm) uses teleradium with 
subsequent electrocoagulation, or surface 
application of radium to the primary tumor 
and as a preliminary to dissection of the 
cervical nodes if these are involved. Gner 
(14) objects to radium needles, as likely to 
introduce infection. He uses them only in 
the tongue and tonsils, and then for only a 
short period. 

Treatment of Cervical Metastases: There 
is a considerable difference in the incidence 
of metastases from the various regions o 
the oral cavity. According to Nathanson 
and Taylor (15), the mobility of the par 
appears to be a factor in the production o 
cervdcal metastases. -Thus there is a ^ 
incidence of metastases from the mo i ^ 
tongue, floor of the mouth, and soft ^ ^ 
than from the comparatively rigid hare 
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palate and gingivae. It is possible that the 
continuous massaging of the primary can- 
cer in these areas favors dissemination. 
The incidence of metastatic spread is less 
from the anterior third of the cheek than 
from that part which overlies the masseter 
muscle, where the lesion is continuously 
massaged by the movements of mastica- 
tion. 

The stage of the disease as well as the ex- 
tent of the growth influences the occur- 
rence of metastases. If all cases were left 
untreated, all would no doubt ultimately 
metastasize. WTien the carcinoma spreads 
to neighboring structures, it may be 
spreading not only to a part of the oral 
cavity from which metastases are more 
hkely to occur, but it also gains access to a 
greater number of lymphatic channels. 
The grade of malignancy of the lesion, as 
well as the type of growth, ulcerative and 
invasive or papillary, is of course an ex- 
tremely important factor in the incidence 
of metastasis. 

Distant metastases are rare in oral can- 
cer, the disease rarely extending below the 
clavicles. Usually relatively few nodes are 
involved unless the tumor has reached an 
inoperable stage. Bilateral metastases, 
however, are not uncommon. 

Dissection of involved cervical nodes is 
indicated, according to Duffy (16), only if 
the primary lesion is controlled; if it is 
limited to one side of the oral cavity and is 
of highly differentiated cell type; if the 
metastases are limited to a single group of 
nodes or to nodes in two contiguous cervi- 
cal triangles; if the capsule of the node is 
not infiltrated by carcinoma; if the oppo- 
site side of the neck is free of metastases 
and no distant metastases are present, and 
if the patient is in good general condition. 

Control of the primary lesion is the first 
requisite in treatment, since its recurrence 
will surely result in recurrence of metas- 
tases, either on the same or opposite side 
of the neck. If no metastases are present, 
control of the primary tumor will prevent 
their subsequent development and pro- 
phylactic neck dissection will not be neces- 
sary. 


Table III: Results of Treatment in Cases with 
Cervical Metastases 


Site 

No. of 
Cases 

5-year 

Cures 

Treatment 

Upper alveolar 

6 

2 

Radiation 

process 

Lower alveolar 

5 

0 

and surgery 

process 

Cheek 

21 

1* 

Radiation 

Floor of mouth 

6 

0 


Hard palate 

2 

0 


Soft palate 

3 

0 


Total 

43 

3 (7%) 



* Clinical. 


Lesions which extend to or beyond the 
mid-line are usually large and of a high de- 
gree of malignancy and therefore hard to 
control. Small lesions, however, may ex- 
tend across the mid-line, and such extension 
should not of itself contraindicate neck 
dissection. Neither should a high grade 
of malignancy alone necessarily exclude 
dissection. If the cancer is highly malig- 
nant, however, there are usually other con- 
traindications as well. 

In general, we agree with Duffy that dis- 
section is not indicated unless metastases 
are actually present. Some patients, how- 
ever, harbor metastases which cannot be 
diagnosed clinically. Others have cervical 
nodes which appear to be involved but at 
operation are found to be merely hyper- 
plastic. The percentage of error in this 
respect, as given by Duffy (16), varies 
from 15 to 35 per cent, i.e., one-sixth to 
one-third of nodes showing signs suggestive 
of cancer are found to be hyperplastic. If 
all are subjected to neck dissection, many 
unnecessary operations will be done and 
there will be some postoperative deaths. 
This disadvantage must be weighed against 
the fact that some with actual but not 
clinically evident involvement will have 
the benefit of early neck dissection. 

We have not advised prophylactic neck 
dissection but have followed our cases very 
closely, once every four weeks for six 
months, and every two months thereafter 
for two years. 

Table III gives the results of treatment 
in cases with cervical metastases. These 
cases were treated with external irradia- 
tion, radon implantation, and block dis- 
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section of cervical nodes when indicated. 
Far- advanced cases were given palliative 
treatment only. Almost all patients, 
whether with or without cervical metas- 
tases, received some irradiation to the 
cervical region at the time the primary 
lesion was treated. If metastases were 
thought to be absent, the dose to the neck 
was somewhat less than that given to the 
primary lesion. If metastases were thought 
to be present, block dissection was done 
where not contraindicated. If block dis- 
section was contraindicated and treatment 
was not purely palliative, external irradia- 
tion was given to the cervical region to the 
limit of skin tolerance and radon seeds 
were then implanted around the involved 
node or nodes for a total dosage of 7,000 to 
10,000 gamma ray and x-ray roentgens. 
Palliation of varying degree and duration 
was obtained in practically all cases. 

Treatment of Cervical Metastases at Other 
Clinics: Hayes Martin (17) believes that 
one or two erythema doses to each side of 
the neck are probably of no value. He 
uses fractionated roentgen irradiation, in- 
cluding only the node and a surrounding 
area of 1.5 cm. He gives 4,000 to 8,000 r 
in two or three weeks, then 5 to 10 T.E.D. 
by radon. He believes radiation treatment 
of the entire lymph-bearing area to be 
dangerous and holds that better results 
will be obtained by treating each node 
separately. For small nodes radon seeds 
are sometimes enough. Some authors have 
stated that there are no authentic cures of 
cervical metastases by radiation. Martin 
(17) reports 46 five-year cures in cases 
where the presence of metastases was 
proved by aspiration biopsy. 

Albright (2) refers to Mekie’s series (1932) 
of 268 collected cases of mouth cancer with 
metastases to the cervdcal nodes (his own 
cases and those of Forssell and Quick); 
only 8 (3 per cent) were cured. Albright 
also cites Simmons’ experience. This 
latter writer, in 376 cases of mouth cancer, 
reported 5 per cent surgical cures in pa- 
tients with clinical metastases and none 
b}’- radiation (admittedly inadequate in 
dosage). Forssell, also quoted by Albright, 


reported 72 cases with neck metastases 
with no cures by radiation. Judd and New 
(18) in 1927 reported 5 per cent surgical 
cures in carcinoma of the oral cavity with 
lymph node metastases. 

complications 

Hemorrhage may occur because of ero- 
sion of the facial or external maxillary 
artery. Ligation of the external carotid 
artery on the affected side may be neces- 
sary. 

Healing may be delayed because of 
local necrosis of soft tissue. Such local 
necrosis is more apt to occur if the facial 
artery is severed during a neck dissection. 

When extensive radiation is applied to 
bone, radiation necrosis may result. It is 
thought that this is due to interference 
with the circulation. This'^subject is ade- 
quately covered in a fairly recent article 
by Watson and Scarborough (19). Accord- 
ing to their report, this complication de- 
veloped in 48 (40 per cent) of 121 patients 
with carcinoma of the alveolar ridge treated 
at Memorial Hospital, in 62 (34 per cent) 
of 180 with tumors in the floor of the 
mouth, and in 37 (25 per cent) of 149 with 
carcinoma of the cheek. They believe that 
the present protracted method of irradia- 
tion is less damaging. 

In our series of 160 cases treated, 14 
(9 per cent) suffered from osteoradione- 
crosis. The highest incidence (14 per cent) 
followed treatment to lesions of the lower 
alveolar process. The average time whic 
elapsed between the beginning of treatment 
and the development of necrosis of bone 
was eight months. The longest inter\'a 
was two years. 

Treatment is conservative. The patien 
may have to be fed with a nasal catheter 
because of painful swallowing, trismus, or 
salivary fistula. Frequent mouth irnga 
tions are recommended. It may be neces 
sary to inject the involved sensory nenes 
with alcohol. Sequestra are removed when 
possible. After sequestration and remo^a 
of bone spUnters, pain usually disappears 
promptly. Resection of the mandi e 
dangerous if attempted late, as evidence 
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Table IV : Results of Treatment in Carcinoma op the Alveolar Processes, Cheek, Floor of Mouth, 

Hard and Soft Palates — ^All Cases 



by the report by W atson and Scarborough 
(19) of 22 per cent mortality in their series 
of 51 cases. 

The incidence of radiation necrosis can 
be materially reduced by the adoption of a 
few preventive measures. The mouth 
must be kept clean. Loose or carious 
teeth should be extracted before radiation 
therapy, and devitalized or decalcified 
teeth may be extracted or ground down to 
the alveolar margin and root canals fiUed. 
Some go so far as to extract all teeth, sound 
or unsound, in the proposed field of irradia- 
tion. Portals should be selected which will 
avoid bone as much as possible. 

When radium is used, the uninvolved 
parts can be partially protected by incor- 
porating lead in the mold. Resection of 
that part of the bone most prone to de- 
velop this complication shortly after com- 
pletion of therapy is advocated by some. 

RESULTS OF TREATMENT 

Table TV gives the results in all cases re- 
ferred to the department for treatment, 
while Table V gives the results of treatment 
in cases proved by biopsy. Both tables 
show the same five-year survival rate, 24 
per cent, indicating that clinical judgment 
as to the presence of a mahgnant process. 


in the absence of a biopsy, was accurate. 
For the results of treatment at the different 
sites, only those cases with a positive 
biopsy will be included. The five-year 
survival (free of disease) for patients with- 
out metastasis was 15 out of 33, or 45 per 
cent. 

Carcinoma of Upper Alveolar Process 
{Positive Biopsy) : There were 18 cases of 
carcinoma of the upper alveolar process 
with positive biopsy. Among 15 cases 
treated up to and including 1936 there were 
7 (47 per cent) five-year survivals. Six of 
the 15 patients had metastases at the time 
of admission. Two of the 6 with metas- 
tases are among those surviving five years. 
In the other 4 with metastases, the disease 
was not controlled. Nine of those treated 
up to and including 1936 had no metas- 
tases on admission. In one of these metas- 
tases developed and death occurred after 
two years with disease. Five of the 9 sur- 
vived five years or longer. 

Most of these lesions are extensive when 
first seen and are therefore best treated by 
a combination of radiation and some form 
of surgical diathermy. Some may be con- 
trolled by radiation alone. 

Treatment by radiation consisted of ex- 
ternal irradiation supplemented by radon 
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Table V: Results of Treatment in Carcinoma of the Alveolar Processes, Cheek, Floor of Mouth 

Hard and Soft Palates — Cases Proved by Biopsy ’ 



implants and/or application of radium in- 
corporated in a dental mold. In the later 
years external irradiation was given to two 
or three overlapping fields, 200 to 300 r 
daily for twenty to twenty-eight days, to 
the limit of skin tolerance. Almost all le- 
sions received 5,000 to 9,000 gamma-ray 
roentgens from the radon implants. Some 
were treated first with a radium mold, 3 to 
5 T.E.D., then with external irradiation 
and usually radon, also. 

Recurrences usually were treated with 
more radon and external irradiation. If 
there was extension to the antrum, the an- 
trum was opened and the tumor removed 
surgically. One to four radium capsules 
were then packed in the cavity, depending 
upon its size. The dose was 500 to 2,500 
mg. -hours in ten to thirty hours, depending 
upon the number of capsules used. The 
capsules contained 25 mg. of radium each, 
filtered with 2 mm. of brass. Treatment 
to the cervical nodes has been discussed. 

Table VI gives results at other clinics. 

Carcinoma of Lower Alveolar Process 
{Positive Biopsy ) : There were 23 cases of 
carcinoma of the lower alveolar process 
with positive biopsy. Thirteen cases were 
treated up to and including 1936, with 5 
(38 per cent) five-year survivals. Five of 


the 13 patients had metastases at the time 
of admission. None of these lived two 
years after the onset of treatment and all 
died with disease. (Two who did not have 
a biopsy had positive clinical evidence of 
metastases and were alive after five years.) 
Eight of the 13 patients had no metastases 
on admission. In 6 of these the disease 
was controlled; 5 lived over five years free 
of disease, and one four years. 

Ten patients were treated after 1936; 
7 had no metastases on admission; 3 had 
metastases. In none did metastases ap- 
pear later. Of the 7 with no metastases, 4 
are living and free of disease, 1 three years, 
1 two years, and 2 one year. Three of 
these four were treated by radiation alone. 
None of the 3 with metastases lived two 
years after beginning treatment. 

If the carcinoma has invaded the mandi- 
ble, surgery is the method of choice. I 
all the tumor cannot be excised, supple- 
mentary radiation in the form of radon im- 
plants and external radiation should e 
given. Many of these patients are poor 
surgical risks and these should be given in 
tensive irradiation unless the prognos^ is 
utterly hopeless. If radionecrosis 
occur, the affected portion of the mandi i e 
can be excised before too much pain ensues. 
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Table VI : Results of Treatment in Carcinoma of the Upper Alveolar Process 


Reported by 

No. of 
Cases 

Per Cent Cures 

Method of Treatment 

Holmgren (20) 

39 

25% (5 years) 

Surgical 

Konig (20) 

48 

16% (5 years) 

Surgical 

Martens (20) 

79 

20% (5 years) 

Surgical 

Welch (21) 

137 

17% (5 years) 

Mostly surgical 

New and Figi (22) 

295 

43% (5 years) 

Surgical diathermy and radiation 

Lund and Holton (23) 

34 

12% (5 years) 

Radiation and surgery 

Hautant (20) 

18 

38% (IV 2-5 years) 

Radiation and surgery 

Barnes (20) 

25 

52% (1-9 years)* 

Radiation and surgery 

Green (20) 

36 

33% (1-5 years) 

Radiation and surgery 

New (20) 

97 

36% (1-8 years) 

Radiation and endothermy 

Lierle (24) 

16 

31% (3-7 years) 

Radiation 

Berven (20) 

44 

18% (4 years) 

Radiation and surgery 

Author 

15 

47% (5 years) 

Radiation and surgery 


* Cases without metastases only. 


Table \t;I: Results of Treatment in Carcinoma of the Lower Alveolar Process 


Reported by 

No. of Cases 

Per Cent Cures 

Method of Treatment 

Simmons (25) 

14 

26% (5 years) 

Surgery alone 

Welch and Nathanson (21) 

237 

12.5% (5 years) 

Mostly surgery 

Geschickter (26) 

Representative 

25% (5 years) 

Surgery with little radiation 

Lund and Holton (23) 

group 

68 

15% (5 years) 

Mostly surgery 

New and Figi (22) 

87 

40% (5 years) 

Surgery and radiation 

Berven (20) 

61 

18% (5 years) 

Radiation and endothermy 

Regaud (20) 

Representative 

16% (5 years) 

Radium 

Author 

group 

12 

38% (5 years) 

Radiation and surgery 


When there is no invasion of the man- 
dible, irradiation is preferred, as a rule, 
since these lesions show a good response. 
There are some cases, however, with no 
invasion of the mandible where surgery- 
may be the method of choice, that is, small 
lesions with metastases to the submaxillary 
or upper cervical nodes. In such cases, 
dissection of the lesion and involved nodes 
can be done in one stage. Early localized 
lesions are probably equally well controlled 
by irradiation and by surgery, but irradia- 
tion is a less formidable procedure. 

We have treated these lesions by ex- 
ternal irradiation and radon implants in 
the same manner as lesions of the upper 
alveolar process. Some of the cases were 
treated with the radium dental mold plus 
external irradiation as previously de- 
scribed. 

Carcinoma of the Cheek {Positive Biopsy ) : 
There were 49 cases of carcinoma of the 
cheek with positive biopsy. Five (18 per 
cent) five-year survivals were obtained in 
28 cases treated up to and including 1936. 


Of these 28 patients, 21 had metastases at 
the time of admission, while 1 with no 
metastases on admission developed metas- 
tases later. One with metastases survived 
five years. Seven of those patients treated 
up to and including 1936 had no metastases 
on admission. Four of these are included 
among the five-year survivals. 

Twenty-one cases were treated after 
1936 — 6 (30 per cent) with metastases 
(compare this with 75 per cent with metas- 
tases before 1936) and 15 with no metas- 
tases. Three of those with no metastases 
had metastases later. Of the 6 with metas- 
tases, 2 are living over two years free of 
disease (both had unilateral neck dissec- 
tions) and the remaining 4 died with cancer. 
Ten (48 per cent) of the 21, including those 
with metastases, are free of disease, 3 for 
four years, 1 for three years, 4 for two years 
(1 died of intercurrent disease), and 2 for 
one year. All are alive but the one in- 
dicated. 

The above figures show that 75 per cent 
of the cases treated before 1937 had metas- 







222 


Richard H. Beisw anger and K. Wilhelm Stenstrom 


March 1943 


Table VIII: Results of Treatment in Carcinoma of the Cheek 


Reported by No. of Cases Per Cent Cures Method of Treatment 


Steiner (Martin and Pflueger, 4) 
Morestin (4) 

Geschickter (26) 

Welch and Nathanson (21) 
Berven (4) 

Forssell (25) 

Pfahler (28) 

Lund and Holton (23) 

Schreiner and Simpson (4) 
Regaud (4) 

Martin, C. L. (29) 

Martin and Pflueger (4) 

Author 


33 

9% (3 years) 

26 

11% (3 years) 

Representative 

10% (5 years) 

group 

300 

22% (5 years) 

81 

26% (5 years) 

160 

30% (5 years) 

177 

27% (5 years) 

69 

16% (5 years) 

30 

20% (5 years) 

47 

19% (5 years) 

40 

30% (5 years) 

99 

30% (5 years) 

28 

18% (5 years) 


Surgery 

Surgery 

Surgery and radiation 

Surgery and radiation 
Radiation and surgery 
Surgery and radiation 
Radiation and surgery 
Radiation and surgery 
Radiation only 
Radiation only 

Weak radium needle technic 
Radiation and surgery 
Radiation and surgery 


tasized at the time of admission, com- 
pared to only 30 per cent of those seen from 
1937 to 1940, inclusive. The number of 
cases treated during the two periods was 
approximately equal. Since our five-year 
survival rate must be taken from cases 
treated before 1937, this explains the rather 
low five-year survival rate of 18 per cent. 

In our experience this has been a difficult 
condition to treat. Most lesions were 
treated with radon implants, with doses of 
7,000 to 10,000 gamma-ray roentgens to 
the center of the tumor, plus external ir- 
radiation. Some were given 500 to 800 mg. 
hours with the radium mold plus external 
irradiation. 

Results of treatment by surgery alone 
have not been encouraging. Small early 
lesions in the anterior portion of the cheek 
are amenable to surgery. Lesions further 
back are more prone to metastasize and are 
best treated by a combination of radiation 
and surgery or radiation alone. Most of 
the lesions were extensive when first seen 
and the incidence of metastases was high 
(55 per cent), higher than for any other 
site except the soft palate (70 per cent). 
The lesion also frequently extended to 
areas such as the lateral pharyngeal wall or 
palate, inaccessible to surgery. Albright (2) 
quotes Polya, who, “with wide experience 
in plastic surgery of this region, warns that 
extensive removal of the buccal mucous 
membrane leads to scar formation, con- 
traction, and inability to open the mouth.” 

Table VIII gives results of treatment 
from other clinics. 


Carcinoma of the Floor of the Mouth 
(Positive Biopsy) : There were 21 proved 
cases of carcinoma of the floor of the mouth, 
with only one (9 per cent) five-year sur- 
vival among 11 cases treated up to and in- 
cluding 1936. This patient had a Stage II 
lesion and was treated by radiation alone. 
Six (54 per cent) of the 11 patients had 
metastases on admission, and all of these 
died with disease. Five had no metastases 
on admission. One of these died after six 
years, free of disease, and one after two 
years ; another died in less than a year but 
free of disease. After 1936, 10 cases were 
treated — 3 with metastases and 7 with no 
metastases. The resulting figures are 
naturally more encouraging. Three with 
metastases died with disease. Of the / 
with no metastases, 1 is living four years 
free of disease, 1 two years, 2 one 

Most authors admit inoperability of 
these lesions unless they are 1 cm. or less m 
diameter. Larger lesions are inoperable 
because of extension to the tongue an 
mandible. Radiation therapy is indicate , 
since it is less mutilating and gives better 
results. Radiation w'as given through por 
tals over the rami of the mandible and to 
the floor of the mouth from below. In soine 
instances a cone was used to irradiate t ie 
lesion directly through the mouth. 
amount of radiation which can be given is 
limited because of the danger of osteo 
radionecrosis. External radiation was sup 
plemented by radon implants an /or 
radium mold. The best results were o 
tained in the Stage II lesions; treatmeii 
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Table IX: Results of Treatment in Carcinoma of the Floor of the Mouth 


Reported by 

No. of Cases 

Per Cent Cures 

Method of Treatment 

Geschickter (26) 

Not stated 

20% (5 years) 

Surgery 

Lund and Holton (23) * 

58 

14% (5 years) 

Mostly surgery 

Welch (21) 

250 

8% (5 years) 

Surgery and radiation 

Pfahler (28) t 

25 

16% (5 years) 

Radiation 

Regaud (5) 

77 

22% (5 years) 

Radium 

Martin and Sugarbaker (5) 

103 

25% (5 years) 

Radiation and surgery 

Berven (20) 

32 

34% (5 years) 

Teleradium and endothermy 

Author 

11 

9% (5 years) 

Radiation and surgery 


* Cases with small nodes not necessarily malignant, f Figures revised to compare with ours. 


was without effect on the Stage IV lesions. 
Since large lesions of the floor of the mouth 
usually cross the mid-line, cervical metas- 
tases in such cases are almost always bi- 
lateral, which partially explains the poor 
prognosis in Stage IV. 

Table IX gives results of treatment from 
other clinics. 


radium mold were used. Extension to the 
antrum was treated as previously de- 
scribed. 

Table X gives results of treatment from 
other clinics. 

Carcinoma of the Soft Palate {Positive 
Biopsy) : There were 8 cases of carcinoma 
of the soft palate with positive biopsy. 


Table X; Results of Treatment in Carcino.ma of the Hard Palate 


Reported by 

No. of Cases 

Per Cent Cures 

Method of Treatment 

Welch (21) 

174 

19% (6 years) 

Mostly surgery 

Geschickter (26) 

Not stated 

10% (5 years) 

Surgery 

Lund and Holton (23) 

42 

14% (5 years) 

Mostly surgery 

Lierle (24) 

9 

22% (5-7 years) 

Radiation and surgery 

Pfahler (28) 

76 

20% (5 years) 

Radiation 

Regaud (26) 

Not stated 

4% (5 years) 

Radium 


Carcinoma of the Hard Palate {Positive 
Biopsy) : There were 10 cases of carcinoma 
of the hard palate with positive biopsy. 
No five-year survivals were obtained in 
the 6 cases treated up to and including 
1936. Two (20 per cent) of 10 patients 
treated up to and including 1939 are alive 
after three years. Of the 6 patients treated 
before and including 1936, 2 had metas- 
tases on admission, in 2 metastases de- 
veloped later, and 2 were without metas- 
tases. One lived over three years, but all 
died with disease. After 1936, 4 cases were 
seen, 3 with no metastases and 1, an adeno- 
carcinoma, with metastases. One of the 
patients with no metastases lived over three 
years and died free of disease. He was 
treated by radiation only. 

Carcinoma of the hard palate is best 
treated by a combination of surgery and 
radiation. Surgery in our cases consisted 
of electrocoagulation of the lesion. Ex- 
ternal irradiation, radon implants, and the 


Three of these were among those treated 
up to and including 1936. All 3 had metas- 
tases and none lived as long as a year. 
They were given palliative treatment only. 
Five patients were seen after 1936; 2 with 
metastases lived less than one year. The 3 
with no metastases were treated in 1940, 
and all are living and free of disease. 

SUMMARY AND CONCLUSIONS 

1. A review has been presented of 129 
cases of carcinoma of the alveolar proc- 
esses, cheek, floor of the mouth and palate, 
with positive biopsy. The five-year sur- 
vival rate of 24 per cent compares favor- 
ably with survival rates reported from 
other climes. In addition, the survival 
rates for each site have been reported sep- 
arately and various data as to treatment, 
compHcations, etc., have been included. 

2. By the proper use and control of 
radiation alone, or radiation and surgery 
combined, good results can be obtained in 
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Stage I, Stage II (no local extension), and 
Stage III (local extension but no metas- 
tases) lesions. Sixty-one per cent of Stage 
II lesions and 60 per cent of Stage III le- 
sions were controlled for one to five years 
in this series. 

3. Better results may be expected in 
the future : (a) for the primary lesion by the 
increased use of direct intra-oral therapy 
in combination with the present methods 
of irradiation, and possibly by the more 
generalized use of higher kilovoltages, up 
to 400 kv. ; {b) for cervical metastases by 
possibly more vigorous radiation in com- 
bination with surgery for operable metas- 
tases and by more locaHzed and, therefore, 
more intense irradiation of inoperable 
metastases; (c) in general, by education 
of the public, dentist, and physician in re- 
gard to early recognition of the malignant 
lesion. 

421 Michigan 
Toledo 2, Ohio 
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Streamlining X-Ray Therapy for Wartime Service^ 
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U. S. Naval Hospital, Long Beach, Calif. 


S OME FORTY-SEVEN years ago, while still 
an undergraduate, the writer operated 
a static machine for Dr. H. G. Brainerd of 
Los Angeles, with which he essayed x-ray 
diagnosis and conducted experiments with 
treatment. One day Dr. John B. Murphy 
of Chicago appeared with a colleague suf- 
fering from pain in the kidney, with puru- 
lent and bloody urine. Doctor Murphy, 
suspecting stone, asked if we could make a 
diagnosis and we made a heroic attempt. 
An hour’s exposure was made, but the 
x-ray plate was not diagnostic . Another ex- 
posure of one and a half hours’ duration 
gave a faint shadow of the spine and ab- 
dominal organs, but this was still not suf- 
ficient for diagnosis. A few days later the 
patient’s pain had ceased and pus and 
blood were no longer present in the urine. 
Within two weeks’ time Doctor Murphy 
pronounced him symptom-free. In other 
words, it appeared that a therapeutic 
effect, entirely unexpected, had been 
achieved. Fortunately, no untoward se- 
quelae developed on the skin or elsewhere, 
which we now know was due to the ab- 
sence of quantitative long-wave radiation. 
This incident awakened a lasting respect 
for the possibilities of radiation therapy, 
which leads to the subject at hand; namely, 
streamlined radiation therapy for present 
wartime service. 

Bridging the time since radiation therapy 
took its first faltering footsteps, let us 
briefly review its present-day status as a 
healthy young adult, acclaimed and ac- 
knowledged in all intellectual medical cen- 
ters as a highly specialized and integral 
part of the practice of medicine. It is fu- 
tile at present to dream of or await the ar- 
rival of multimillion- volt x-ray equipment. 
This is well on the way and in due time will, 


find its ultimate place in radiation therapy. 
Meanwhile, let us correlate known facts 
and factors and adopt a common-sense, 
middle-ground working technic. 

Equipment for x-ray therapy may now 
be accepted as standard, provided it is ob- 
tained from a manufacturer of known re- 
pute. All such apparatus, irrespective of 
name, can be integrated and made adapt- 
able for any or all types of therapy which 
time and experience have proved effective. 
Many pioneer radiologists have, over a long 
period of years, placed x-ray therapy upon 
a solid and sane foundation. 

The essentials for the average x-ray 
therapy department are as follows : low- volt- 
age apparatus with- a maintained capacity 
for 100 kv. at the tube’s target; high-volt- 
age apparatus with a maintained capacity 
for 200 kv. at the tube’s target; adequate 
space for placing transformers, control cabi- 
nets, connecting lines, treatment tables, 
and necessary equipment, so as to facili- 
tate therapeutic procedures to the best 
possible advantage. 

Particular care must be exercised in pro- 
viding effective protection from back- 
scattering, stray radiation, and potential 
direct or indirect radiation. 

Cones and filters are necessary adju- 
vants to x-ray therapy and play a major 
role in securing accuracy of dosage for the 
prescribed number of roentgens to be ad- 
ministered. In our Los Angeles Tumor 
Institute we have standardized our cones 
and filters so as to take a conservative po- 
sition between extremes. Skin and super- 
ficial treatments are coned to a skin-target 
distance of 30 cm. under 100-kv. genera- 
tors; filters vary from 1 mm. of aluminum 
to 0.25 mm. of copper, according to desired 
depth and intensity. Adenopathies and 


^ Presented at the Joint Meeting of the American Roentgen Ray Society and the Radiological Society of 
North America, Chicago, lU., Sept. 24-29, 1944. 

The opinions and assertions contained herein are the writer’s. They are not official nor do they reflect the 
views of the Medical Department of the U. S. Navy. 
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other superficial pathologic conditions are 
coned to 50 cm. skin-target distance under 
200-kv. generators, with 0.5 to 1.0 mm. 
copper filter. All deeply located conditions 
are also coned to 50 cm. skin-target dis- 
tances with heavier filters to suit higher 
voltages. 

One hundred- and 200-kv. x-ray genera- 
tors are available everywhere, and the in- 
ternational dose equivalent is expressed in 
roentgens by the accepted sign “r.” We 
are submitting herewith tables showing a 
suggested alignment of voltage, amperage, 
cones, target-skin distance, filters, and 
time factors, which, together with proper 
cahbration and known r output per min- 
ute, will provide a basis for accurate dos- 
age available to all mihtary facilities where 
radiation therapy is utilized. 


X-RAY Therapy Factors for 100 and 200 kv. in 
Use at the Los Angeles Tumor Institute 

High Voltage 

Kv. 200 
Ma. 4 

T.S.D. 50 cm. 

Filters 

0.5 mm. Cu -F 1.0 mm. A1 

1.0 mm. Cu -j- 1.0 mm. A1 
Cones 

2 cm. diameter \ t> j c ■ ^ , 

3 cm. diameter / mtra-oral use 

5X5 cm. 

10 X 10 cm. 

10 X 15 cm. 

15 X 15 cm. 

20 X 20 cm. 

All cones contain 1.0 mm. of aluminum, so that this 
part of the filter cannot be omitted. 


Low Voltage 

Kv. 100 
Ma. 4 

T.S.D. 30 cm. 

Filters 

1.0 mm. A1 

2.0 mm. A1 

3.0 mm. A1 

4.0 mm. A1 

0.25 mm. Cu -F 1.0 mm. A1 
Cones 

1 cm. diameter 1 

2 cm. diameter iRound cones for intra-oral use 

3 cm. diameter ; 

5X5 cm. 

10 X 10 cm. 

15 X 15 cm. 

All cones contain 1.0 mm. of aluminum, so that it is 
impossible to give a treatment without filter. 


In our own clinic we have found this 
method satisfactory over a long period of 
time. It must not be overlooked, however, 
that we are still unable to measure the 


Sample Calibrations of Forjiulae Given 


High Voltage 

Kv 200 

Ma 4 

T.S.D 50 cm. 

Filter r/min. 

0.5 mm. Cu -F 1.0 mm. A1 15 

1.0 mm. Cu -j- 1.0 mm. A1 .10 

Low Voltage 

Kv 100 

Ma 4 

T.S.D 30 cm. 

Filter r/min. 

1.0 mm. A1 55 

2.0 mm, A1 , 40 

3.0 mm. A1 32 

4.0 mm. A1 27 

0.25 mm. Cu -F 1-0 mm. A1 16 


These sample calibrations have been certified bj’ 
frequent checking. It is suggested, however, that every 
hospital where radiation therapy is a major activity 
secure the services of a full-time physicist. 


patient, his own personal disease, his reac- 
tions to radiation, and his idiosyncrasies. 
The final results still depend very largely 
upon the man behind the gun. 

This is the first time in American history 
that our sailors and soldiers have fought 
fanatical enemies under the worst climatic 
conditions this world affords, conditions to 
which white men are not inured. From the 
inconceivably bitter cold of the Aleutians 
to the enervating heat of the tropics, our 
men are coming home in steadily increas- 
ing numbers with pathological conditions 
of unknown origin and sinister aspect. 
The American medical profession will, as 
always before, meet and successfully cope 
with this emergency. From the Arctic wt 
come new problems in the care of respira- 
tory infections, skin injuries with trop ic 
changes, frost-bite, and the more serious 
sequelae of frozen extremities. From t e 
jungle new and more malignant types o 
malaria, poisons from hosts of insects an 
crawlers of many varieties hitherto un a 
miliar, blood diseases, anemias, bizarre 
adenopathies, gastro-intestinal distur 
bances, skin and surface infections. 

All this is in addition to the maimed an 
wounded patients. Here we find pain, lU 
flammation, infection, and sometimes tn 
lignant gro\vth, alone or in perplexi 



Vol. 44 


Streamlining X-Ray Therapy for Wartime Service 


227 



Figs. 1 and 2. Keloids with infection following gasoline burns and results of radiation therapy a year later; 


combination, and this is where teamwork 
on the part of all the staff of the hospital 
is paramount. Here, also, is where radia- 
tion therapy will exert its best influence, 
and the writer earnestly urges all hospital 
radiologists to co-operate. 

Since my return to active duty, a large 
number of casualties have been observed 
at various naval hospitals on the west 
coast. Thus, sufficient time has elapsed 
to substantiate the good effect of radiation 
therapy, particularly in the acute inflam- 
matory varieties of skin involvement, 
whether from trauma or infection, or both. 

For brevity’s sake, the following para- 
graph is quoted from a former article, “The 
X-Ray in the Treatment of Infection” (1) : 

“In looking over past case records in 
our own service, the following formidable 
array of pathologic conditions has been sub- 
mitted to radiation therapy with consid- 
erable success: osteomyelitis, chondritis, 
dermatophytosis; acne vulgaris; furunculo- 
sis; carbuncles; ringworm; sycosis barbae; 
paronychia; lupus vulgaris; lupus erythe- 
matosus; erysipelas; mycosis fungoides; 
molluscum contagiosum ; granuloma ingui- 


nale; trachoma; seborrheic dermatitis; 
otorrhea; mastoiditis; rhinophyma; acne 
rosacea; rhinoscleroma; verrucae; actino- 
mycosis; coccidioidosis; inflamed tonsils; 
pertussis; .pneumonia; empyemic sinuses; 
bronchiectasis; mastitis; pruritus; con- 
dyloma; chronic salpingitis; tubercular 
salpingitis; encephalitis; brachial neuri- 
tis; sciatica and radicuHtis.” 

A number of dermatologists, and not a 
few radiologists, advocate unfiltered x-ray 
therapy. While in skillful hands and under 
strict regulation this is permissible, yet 
in the writer’s opinion the use of raw radia- 
tion should be discouraged. There are al- 
together too many chances for excessive 
dosage from the unscreened tube, which 
can easily be avoided by employing selec- 
tive filters. In fact, the tendency today is 
to step up both voltage and filter factors, 
not only for depth dosage but in treating 
skin and superficial disease, also. This has 
been strikingly demonstrated, in our past 
records, upon extensive surface lesions 
wherein supervoltage therapy was suc- 
cessful in clearing up certain conditions 
which had become static to cautery and 
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Figs. 3 and 4. Infected angioma of the scrotum in an infant before and a year after radiation therapy. The 

child is now (1944) ten years old and entirely normal. 


ordinary x-ray and radium applications. 
In any event, radiation therapy is available 
in practically all military hospitals with 
men well versed in its use. Therefore, 
there appears to be no plausible excuse for 
not getting full service from this singularly 
effective therapeutic entity. 

Dr. NeviUe Finzi, Director of the X-ray 
Department of St. Bartholomew’s Hos- 
pital, and President of the Radiological 
Section, Royal Society of Medicine, Lon- 
don, in a recent article (2), writes: “With 
the very small doses now employed by 
some radiologists it is possible to carry 
on treatment, if necessary, for very long 
periods -without the slightest risk of after- 
effects: this necessity, of course, arises 
only in the most chronic inflammations. 
Success has been obtained by ray therapy 
in such diverse conditions as carbuncle, 
erysipelas, suppurative parotitis, tuber- 
culous glands, tuberculous peritonitis, actin- 
omycosis, chilblains, whitlow, gas gan- 
grene, osteomyelitis, and many others. 

“In wounds there are two purposes to 
which irradiation can be put. One is the 
acceleration of the healing of clean wounds 
and the prevention of keloid; the other is 
to check the local inflammatory reaction. 


if there is no foreign body or sequestrum 
present. It does not matter whether the 
infection is acute, subacute or chronic, ex- 
cept that one tends to use even smaller 
doses in acute cases.” 

In conclusion, may I request that ra- 
diologists take cognizance of the fact that 
strong influences are at work to discredit 
x-ray therapy.? How can these be com- 
bated? Our American journals devoted 
to the science of Radiology have over 
the past thirty years given incontrovert- 
ible proof of the singular efficacy of 
radiation therapy. Perhaps the medica 
profession at large is not interested in our 
subject matter. Our diagnostic radolo- 
gists are perhaps becoming lethargic or 
lazy. Certainly our surgical confreres y 
and large are not over-enthusiastic in ex 
tending their support. Whatever the ac 
tors at work, some concerted action cou 
well be inaugurated to insure for ra lo 
therapy the recognition it deserves. 
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Response of the Retina to the Direct Roentgen Beam 

A Method of Assessing the Condition of the Retina and an Aid in Localizing 

Intraocular Foreign Bodiesi 

LT. COMDR. ELLWOOD W. GODFREY, (MC) U.S.N.R., CAPT. HARRY P. SCHENCK, (MC) U.S.N.R., and 

LT. COMDR. LOUIS E. SILCOX, (MC) U.S.N.R. 


T he following report of our experi- 
ences \vitli the method described by 
Pirie (8) and advocated by Pancoast, 
Pendergrass, and Schaeffer (7), in deter- 
mining the extent of retinal damage and 
the presence or absence of radiopaque 
foreign bodies, is based upon observation 
of 74 battle casualties with suspected 


success if ophthalmoscopy alone is relied 
upon. 

The principle employed is dependent 
upon the recognition of a diffuse bluish- 
green glow by the intact retina when 
exposed to a direct beam of roentgen 
rays. 

The adequate stimulus for vision is ra- 
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Figure 1. 


ocular injuries. While in each instance 
radiography and fluoroscopy were utilized 
for localization of foreign bodies, this 
method provided valuable additional in- 
formation. 

In many instances of injury due to com- 
bat, ophthalmoscopic observation is impos- 
sible because of (a) severe edema of the lids 
and conjunctiva or (5) cloudy media. In 
these patients accurate information con- 
cerning the condition of the retina was 
obtained. This was helpful in planning 
definitive treatment. When a retinal tear 
or detachment can be promptly localized, 
there is a reasonable chance of replacing 
the retina by operation. Hemorrhage into 
the vitreous may take weeks for absorp- 
tion, decreasing the chances of operative 


diant energy of the visible spectrum with 
a range between 7,500 and 4,000 A.U. (4) 
(Fig. 1). The higher figure evidently rep- 
resents the limit of sensitivity of the retina 
to the longer wave lengths, for the media 
of the eye will transmit infra-red rays up 
to 200,000 A.U. The lower limit of trans- 
missibility of the shorter waves in the ul- 
traviolet band is about 3,200 A.U. ; this 
figure applies only if the illumination is 
intense and the eye completely dark- 
adapted, and even then, few waves under 
4,000 A.U. reach the retina. The cornea 
absorbs ultraviolet rays below 2,970 A.U., 
while the lens transmits only a small por- 
tion of those below 4,000 A.U. That is to 
say, most of the rays between 4,000 and 
2,970 A.U. are absorbed by either the cor- 
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nea or lens. Wave lengths between 3,500 
and 4,000 A.U. cause fluorescence in the 
lens (1). Thus the presence of a sufficient 
quantity of soft x-rays in the heterogene- 
ous beam may have led to the suggestion 
that the sensation received by the retina 
is due to fluorescence. 

The quantity of light energy necessary 
to stimulate the retina is not constant for 
all wave lengths. In the dark-adapted 
eye, the energy required to cause a just 



Minutes in Dark 


(After Hecht) 

Fig. 2. Dark adaptation 


tense and prolonged exposure. Dorn (3) 
reports no qualitative difference in the 
light sensation produced on the retinae of 
the normal and totally color-blind subject. 

Proof that both the rods and cones are 
sensitive to x-rays may be obtained by in- 
vestigating the retina while interposing a 
leaded plate with an aperture 1 mm. in di- 
ameter between the subject’s eye and the 
anode. This produces the sensation of 'a 
circle approximately one-quarter of an 



Minutes in Dark 

(After Newell) 

for light and x-rays. 


perceptible sensation is least for green 
light with a wave length of 5,070 A.U., and 
has been estimated at 5 X 10“^- ergs per 
second (1). The threshold value for a 
heterogeneous beam of x-rays has been 
calculated at 1/2 r per second to a spot 
measuring 1 sq. mm. on the retina. This 
amounts to an absorption of 2 X 10~® 
ergs per second in the 50 p thickness of the 
rod layer (5). 

Dark adaptation curv'^es for light and 
x-rays are similar (Fig. 2). Even so, 
Brandes and Dom (2) were unable to 
demonstrate any discoloration of visual 
purple by roentgen rays, in spite of in- 


inch in diameter at the center of the retina, 
and of an oval at the periphery. In spite 
of prolonged searching, the light spot ivi 
disappear in one area only. This is pre 
sumably the site of entry of the op ic 
nerve. Since the macula lutea containing 
the fovea centralis is usually no 
than the optic disk, it is evident that 
cones are stimulated by the roentgen ra> 
and, since the sensation at the periphery 
the globe is as strong as centrally, 
must also be sensitive, as they 
clusively in some peripheral areas. ^ 
the response is not due to direct 
tion of the optic nen’-e was evident n i 
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examination of 6 patients with recent enu- 
cleation, and 1 patient with recent eviscera- 
tion, disclosed an absence of response on 
the operated side. 

Using x-rays, Newell and Borley (5) 
have had some success in testing visual 
acuity in eyes with varying grades of di- 
minished vision resulting from opacity of 
the media. They tested their patients by 
having them resolve perforations in a 
steneil subtending a known angle on the 
retina, and were able to predict fairly ac- 
curately the improvement in vision subse- 
quent to such operations as cataract ex- 
traction or transplantation for corneal 
opacity. They suggested tliat vitamin A 
may be a factor in the production of the 
retinal sensation. This has not been es- 
tablished to date. 

Technic: The patient is placed in a 
darkened room for twenty minutes pre- 
ceding the examination, to increase retinal 
sensitivity. During this interval the pro- 
cedure to be undertaken is carefully ex- 
plained. The subject is positioned facing 
the x-ray tube so that the field irradiated 
may be noted on the fluoroscopic screen. 
The examiner then ascertains the ability 
of the patient to recognize the retinal re- 
sponse to the roentgen beam with the un- 
injured eye. To assure comprehension 
and complete co-operation, the patient is 
required to describe accurately the effects 
of irregular and repeated interruptions of 
the current. When accuracy of observa- 
tion with the uninjmed eye is demon- 
strated, the beam is shifted to the injured 
side. 

If the involved eye is bandaged, it is 
well to explain that this has no effect on 
the examination. Obviously, radiopaque 
medications, such as compounds of halo- 
gens or heavy metals, should not be in- 
corporated in the dressings. 

Interpretation: A homogeneous glow 
with direct irradiation indicates an intact 
retina. Absence of response may indicate 
either retinal detachment or a lesion in- 
volving the visual pathways. A darkened 
area in an otherwise homogeneous field 
usually can be mapped by the patient in 


the presence of partial detachment, per- 
foration, or tear of the retina. The con- 
dition of the globe, anterior to the retina, 
does not alter this response, since hemor- 
rhage into or clouding of the media due to 
other causes does not affect appreciably 
the roentgen beam. Even the reeent loss of 
vitreous fails seriously to impair the reti- 
nal response. 

With clear media and an intact retina, 
radiopaque foreign bodies anterior to the 
retina appear to sparkle, when observed 
by the patient in the direct beam. The 
patient describes this scintillation as being 
very dim and resembling the light from a 
distant star. If the patient makes this 
observation, he can localize the particle 
fairly accurately in the visual field. Ob- 
viously, non-radiopaque foreign bodies 
cannot be ruled out, but at times a foreign 
body, invisible on the films, may be seen 
with the ophthalmoscope or described by 
the patient during this procedure. The 
sparkling is due to the fact that, upon 
striking a particle of heavy density, a por- 
tion of the energy of the roentgen beam is 
absorbed and converted, with the result 
that some visible light is given off. It may 
be this visible light that enables the retina 
to detect the foreign body. There should, 
therefore, be an uninterrupted pathway 
for light transmission from the foreign 
body to the retina. Clouding of the media 
or interposition of the iris absorbs the 
light emanating from the fragment before 
it can reach the retina; nevertheless, the 
condition of the retina may be assessed. 
The advantage of the latter is apparent in 
those instances in which direct ophthal- 
moscopic observation is unsatisfactory be- 
cause of cloudy media. 

Since x-rays are not refracted by the 
crystalline lens as is ordinary light, the 
area of the retinal defect, or the image of 
the foreign body, is reversed only in the 
higher centers and therefore is diametri- 
cally opposite to that described. Thus, if a 
patient describes a scintillating spot in the 
right eye at 2 o’clock, its actual location 
would be at 8 o’clock. The same holds for 
retinal tears. 
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Table I ; Clinical Findings in Cases 


Case, 




Foreign Bodies 


Fragmenta- 

Mechanism 

Visual 

Retinal 





tion or 



Size 


of Injury, 

Acuity 

Response 

Nature 

No. 

Site 

Laceration 

Eye Involved 



(mm.) 

of Globe 

4. Bomb blast 








O.D. 

Light 

Normal 

Fe 

3 

1 

Lids, 2 

Cornea, 1 


5. Shell fire 








O.D. 

20/20 

Normal 

A1 

1 

2 

Cornea 


6. Shell fire 







O.S. 

Light 

Normal 

Fe 

1 

4 

Sup. obi. 

Lacera- 






muscle 1 

tion 

8. Machine gun 








O.S. 

15/20 

Normal 

Fe 

3 

1 

Cornea 


9. Machine gun 







O.D. 

Light 

Normal 

Fe 

1 

2 

Periocular 


10. Explosion E 







motor 

O.D. 

10/20 

Normal 

Fe 

4 

1 

i 

Periocular 


11. Shell fire 







O.D. 

Light 

Normal 

Powder 

Many 


Cornea 


O.S. 

Light 

Normal 

Powder 

Many 


Cornea 


12. Land mine 








O.D 

Light 

Normal 


None 




15. Hand grenade 





O.S. 

Light 

Normal 

Fe 

2 

1 

Periocular 


16. Bomb blast 







O.D. 

Light 

Normal 

Powder 

Many 


Cornea 


O.S. 

Light 

Normal 

Powder 

Many 


Cornea and 








conjunctiva 


17. Shell fire 








O.D. 

Light 

Normal 

Fe 

2 

2 

Anterior 







chamber, 

vitreous 



23. Welding 








O.D. 

Light 

Normal 

Flux? 

1 

, . 

Cornea 


24. Bomb blast 







O.D. 

Light 

Light 

Normal 

Fe-Al 

Many 


Cornea 


O.S. 

Normal 

Fe-Al 

Many 

2 

Cornea and 






periocular 


28, Grenade 








O.D. 

Light 

Unsatis- 

Fe 

2 

3 

Periocular, 



factory 




vitreous 


33. Mortar 






Lacera- 

tion 

O.D. 

11/20 

Normal 

Al? 

4 


Cornea, 3 
Vitreous, 1 

34. Shell fire 


i 






O.D. 

20/20 

Normal 

Al? 

1? 


Sclera 


40. Bomb blast 







O.D. 

Light 

Normal 

Fe 

1 

2 

Cornea 


46. Bomb blast 







O.D. 

Light 

Normal 

Fe-Al 

2 

2 

Anterior 







chamber 


47. Machine gun 








O.D. 

4/20 

Normal 

Glass 

2 

3 

Cornea 


48. Grenade 







O.D. 

20/20 

Normal 

Fe 

1 

1 

Cornea 


49. Machine gun 







O.S. 

15/20 

Normal 

Glass 

1 

2 

Cornea 


51. Rifle 





Cornea and 


O.D. 

15/20 

Normal 

Powder 

25 

, , 







conjunctiva 


53. Bomb blast 







Lacera- 

tion 

O.S. 

Light 

Normal 

Fe 

1 

5 

Periocular 

54. Shell fire 

O.S. 

Light 

j Normal 

Fe 

1 

10 

Periocular 

Fragmen- 

tation 

55. Bomb blast 


i 






O.S. 

Light 

Nonnal 


None 

. . 



50. Bomb blast 








O.D. 

O.S. 

Light 

Light 

Normal 

Normal 


None 

None 


* • • 
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WITH Normal Retinal Response 


Cornea 

Anterior 

Chamber 

Iris 

Lens 

Vitreous 

Retina 

Optic 

Nerve 

Case 

Ulcer 

Clear 

Normal 

Clear 

Clear 

Edema 

Normal 

4 

Perforated 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 

5 

Perforated 

Cloudy 

1 

Torn 

? 

? 

? 

Normal 

6 

Ulcers 

* Clear 

1 

Normal 

Clear 

Clear 

Intact 

Normal 

8 

Clear 

Clear 

Synechia 

Opaque 

? 

? 

Normal 

9 

Ulcer 

Clear 

1 

Normal 

Clear 

Clear 

Intact 

Normal 

10 

Ulcers 

Clear 

Normal 

Clear 

Clear 


Normal 

11 

Clear 

Clear 

Normal 

Clear 

Clear 

■Ha 

Normal 


Hazy; ulcers 

^ Clear 

Normal 

? 

? 

7 

Normal 

12 

Clear 

Cloudy 

Normal 

Clear 

? 

7 

Normal j 

15 

Ulcers 

Clear 

Normal 

Clear 

Clear 

Edema 

Normal 

16 

Scars 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 


Clear 

Clear 

1 

Normal 

Clear 

Cloudy 

7 

Normal 

17 

Opaque 

Clear 

Normal 


? 

7 

Normal 

23 

Ulcers 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 

24 

Ulcers 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 


Perforated 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 

28 

Clear 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 

33 

Clear 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 

34 

Ulcers 

Cloudy 

Normal 

Clear 

Hem. 

1 

7 

Normal 

40 

Scars 

Clear 

Normal 

Clear 

Hem. 

Edema 

Normal 

46 

Ulcers 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 

47 

Ulcer 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 

48 

Ulcer 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 

49 

Ulcers 

Clear 

Normal 

Clear 

Clear 

Intact 

Normal 

51 

Perforated 

Clear j 

Normal j 

Clear 

Clear 

Edema 

Normal 

53 

Hazy 

Lost 

Torn 

Dislocated 

Escaped 

j 

? 

Normal 

54 

Clear 

Hem. 

Irregular 

Clear 

? 

? 

Normal 

55 

Clear 

Clear 

Normal 

Clear 

Clear 

Edema 

Normal 

56 

Clear 

Clear 

1 Normal 

Clear 

Clear 

Edema 

Normal 
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Table II : Clinical Findings in Cases 


Case, 

Mechanism 
of Injury, 

Eye Involved 

Visual 

Acuity 

Retinal 

Response 

Foreign Bodies 

Fragmentation 
or Laceration 
of Globe 

Nature 

No. 

Size 

(mm.) 

Site 

1. 

Shell fire 









O.D. 

0 

Normal 

Fe 

10-12 

1 

Cornea, 3 

Laceration 




scint. 




Vitreous, 6-8 


2. 

Shell fire 









O.D. 

0 

Absent 

Fe-Al 

2 

45-15-2 

Vitreous 

Laceration 

3. 

Mortar 









O.S. 

0 

Absent 

Fe 

1 

15-5-2 

Vitreous 

Laceration 

7. 

Bomb blast 









O.S. 

Light 

Retinal 

Fe 

3 

1 

Upper lid 





tear 






12. 

Land mine 









O.S. 

0 

Absent 





Fragmentation 

13. 

Shell fire 









O.S. 

0 

Absent 

Fe 

1 

10-5-2 

Periocular 

Fragmentation 

14. 

Shell fire 









O.D. 

0 

Absent 


None 



Fragmentation 

18. 

Shell fire 









O.S. 

0 

Absent 

Fe 

1 

8-6-2 

Vitreous 

Laceration 

19. 

Shell fire 









O.S. 

0 

Absent 

Debris 

Many 

Minute 

Anterior 

Laceration 








chamber 


20. 

Shell fire 









O.S. 

0 

Absent 

Fe 

1 

7-5-5 

Sphenoid 

Laceration 








sinus 


21. 

Shell fire 









O.S. 

0 

Absent 

Fe 

1 

30-15-7 

Globe 

Fragmentation 

25. 

Shell fire 









O.D. 

0 

Absent 

Fe 

2 

3-5-2 

Periocular 

Fragmentation 

26 

Shell fire 









O.D. 

Light 

Normal 

Fe 

15-18 

3-2-2 

Cornea, lens. 

Laceration 




scint. 




vitreous 


27. 

40-mm. shell 









O.S. 

0 

Absent 

Fe 

5 

10-5-5 

Periocular 

Fragmentation 

29. 

Shrapnel 









O.S. 

0 

Absent 

Fe 

7 

1 

Lens 

Laceration 

30. 

Shell fire 









O.S. 

0 

Absent 

Fe 

1 

15-15-3 

Vitreous 

Laceration 

31. 

Torpedo 









O.S. 

0 

Absent 

Fe 

8 

1 

Globe 

Fragmentation 

32. 

Shell fire 









O.S. 

0 

Absent 

A1 

1 

2-2-1 

Vitreous 

Laceration 

35. 

Mortar 









O.S. 

0 

Absent 

Fe 

3 

1 

Cornea 

Fragmentation 

30. 

Pom-pom 1.1 









O.S. 

0 

Absent 

Fe 

1 

5-3-1 

Periocular 

Laceration 

37. 

Mortar 









O.S. 

0 

Absent 

Fe 

Many 

1 

Globe 

Fragmentation 

39. 

Shell fire 









O.D. 

0 

Absent 

Brass 

Many 

7-5-2 

Periocular 

Laceration 

41. 

Bomb 









O.S. 

0 

Absent 

Debris A1 

Many 



Laceration 

42. 

Machine gun 









O.S. 

0 

Absent 

Fe, Brass 

10 

1 

Globe 

Laceration 


O.D. 

Light 

Absent 

Fe, Brass 

15 

1 

Cornea 

Laceration 

43. 

Rifle 









O.S. 

Light 

Normal 

Pb 

4 

1 

Cornea, 2 

Laceration 




scint. 




Vitreous, 2 


52. 

Grenade 









O.S. 

Light 

Retinal 

Fe 

25-30 

1 

Cornea, 18 

Laceration 




tears 




Ant. cham., 1 









Iris, 2 

— 


The depth of penetrationof a foreign body- 
mass X speed- 

— ; , JMass ~ volume X 

frontal area 

density, and frontal area ~ volume (6). 


It can be reasoned, therefore, that large 
foreign bodies will tend to penetrate deep 
than smaller ones. In general, 
true in the cases that we observed. 



Vol. 44 


Response of the Retina to the Roentgen Beam 


235 


WITH Altered Retinal Response 


Cornea 

Anterior 

Chamber 

Iris 

Lens 

Vitreous 

Retina 

m 

Case 

Perforated 

Clear 

Hem. 4 
o’clock 

Clear 

Hem. 

Intact 

Normal 

1 

Opaque 

Cloudy 

? 

? 

Lost 

7 

7 

2 

Clear 

Hem. 

? 

? 

Cloudy 

7 

7 

3 

Clear 

Clear 

Normal 

Clear 

Clear 

Partial de- 
tachment 

Normal 

7 

Opaque 

Lost 

Lost 

Dislocated 

Lost 

Destroyed 

7 

12 

Lost 

Lost 

Lost 

Lost 

Lost 

Destroyed 

7 

13 

Lost 

Lost 

Lost 

Dislocated 

Lost 

7 

7 

14 

Perforated 

Clear 

Protruding 

Opaque 

Hem. 

7 

7 

18 

Torn 

Debris 

Prolapsed 

7 

7 

7 

7 

19 

Perforated 

Lost 

Torn 

Dislocated 

Lost 

Destroyed 

7 

20 

Clear 

Hem. 

Torn 

Dislocated 

Lost 

Destroyed 

Severed 

21 

Opaque 

? 

Lost 

Lost 

Lost 

7 

Severed 

25 

Perforated 

Lost 

Torn 

Dislocated 

Clear 

Intact 

Intact 

26 

Perforated 

Cloudy 

Irregular 

Clear 

Hem. 

7 

? 

27 

Perforated 

Clear 

Torn 

Opaque 

7 

7 

7 

29 

Clear 

Clear 

Normal 

Clear 

Lost 

Torn 

Severed 

30 

Perforated 

Lost 

Torn 

Dislocated 

Lost 

? 

7 

31 

Perforated 

Lost 

Torn 

Dislocated 

Lost 

7 

7 

32 

Opaque 

Lost 

Tom 

Dislocated 

Lost 

7 

7 

35 

Clear 

Clear 

Normal 

Clear 

Clear 

Detached 

7 

36 

Lost 

Lost 

Lost 

Lost 

Lost 

7 

7 

37 

Perforated 

Cloudy 

Torn 

Dislocated 

7 

7 

7 

39 

Clear 

Hem. 


? 

7 

7 

7 

41 

Perforated 

Perforated 

Clear 

Clear 

Normal 

Coloboma 

Dislocated 

Clear 

Hem. 

Hem. 

7 

Intact 

7 

Normal 

42 

Perforated 

Clear 

Torn 

Clear 

Clear 

Intact 

Normal 

43 

Clear 

Clear 

Normal 

Hazy 

Hem. 

Partial de- 
tachment 

' 

Normal 

52 


foreign body penetrated to the vitreous, 
3ts size usually was such as to produce 
sufficient visible light under bombardment 
for it to be detected by the patient. Like- 


wise, a foreign body possessing sufficient 
mass and velocity to perforate the retina 
should produce an observable defect. 

In some instances, the patients were able 
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to estimate the number of foreign bodies 
present. Thus, one patient (Case 1) could 
detect 6 to 8 scintillating spots which were 
interpreted as foreign bodies. Another 
(Case 52) was able to outline two areas 
representing retinal tears. 

DISCUSSION 

Of the 74 patients examined with di- 
rect irradiation, 41 were interpreted as 
having a normal response bilaterally; 33 
described either an altered response, scin- 
tillation, or complete absence of visual 
stimulus in one or both eyes. Fifteen of 
the patients with a normal retinal response 
bilaterally are not included in the tables, 
as in these cases there was no direct ocular 
damage; 7 patients with operative re- 
moval of damaged globes prior to admis- 
sion are also omitted. Of the remaining 
cases, those with a normal retinal response 
are briefly described in Table I, while the 
condensed clinical findings on those show- 
ing a variation from the normal are pre- 
sented in Table II. 

In 10 patients injury was due either to 
blast or the combination of blast with me- 
talUc foreign bodies (Cases 4, 7, 16, 24, 40, 
46, 52, 53, 55, and 56). In two (Cases 
7 and 52) , retinal tears were present. Both 
patients mapped the tom areas on exposure 
to direct roentgen rays. In neither did 
metallic fragments penetrate to the vit- 
reous, and we feel that the retinal tears 
were due to transmitted pressure. Con- 
firmation of the tears was obtained by di- 
rect ophthalmoscopic findings. 

The remaining 8 described a normal 
retinal response. By ophthalmoscopy the 
retina appeared normal in 1. Hemorrhage 
into the vitreous prevented direct obsen'^a- 
tion in another. Petechial hemorrhages 
and edema of the retina were seen in 6, 
and it is to be noted that in the absence 
of permanent retinal damage, the retinal 
responses were normal. 

Three patients described scintillating 
spots on direct roentgenoscopy (Cases 1, 
26, and 43). All three had foreign bodies 
in the vitreous. In one patient (Case 43) 
these were removed operatively. Another 


(Case 1) had multiple small metallic 
splinters that were so numerous and of 
such a size as to contraindicate operative 
intervention. The third patient (Case 26) 
subsequently required an evisceration be- 
cause of extensive ocular damage and as- 
sociated infection. 

As previously pointed out, we were able 
to predict an intact retina in 9 patients in 
whom ophthalmoscopic observation was 
impossible because of hemorrhage into or 
clouding of the media; while in 15 in- 
stances in which ophthalmoscopy was im- 
possible, retinal destruction was predicted. 

There was one instance of which we are 
aware in which the condition of the retina 
was not properly assessed. Though the 
retinal response was reported absent bi- 
laterally (Case 42), the patient subse- 
quently had light perception in his right 
eye. 

CONCLUSIONS 


1. The sensitivity of the retina to x- 
rays is discussed. 

2. This method, in its present develop- 
ment, is of value in hmited cases and as an 
adjuvant to the tests employed by oph- 
thalmologists, in assessing the condition of 
the retina. 

3. Occasionally intraocular foreign bod- 
ies may be detected by the subject or ob- 
served with the ophthalmoscope when the 
x-ray beam traverses the globe to reach 
the intact retina. 

U. S. Naval Hospital 
Quantico, Va. 
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Traumatic Pneumocephalus* 

L. H. GARLAND, M.D., and M. E. MOTTRAM, M.D. 
San Francisco, Calif. 


P NEUMOCEPHALus Or intracranial pneu- 
matocele is sometimes encountered af- 
ter fractures involving the sinuses and 
mastoids. Occasionally it occurs as a result 
of infection with gas-producing organisms 
or as a result of an intracranial tumor erod- 
ing into the sinuses. Most of tlie reported 
cases followed fractures. The mechanism 
of production after fracture involves a 
break in the wall of the skull, through 
which air can be forced either by increased 
external pressure or by a ball-valve action 
of a piece of tissue or bone. With com- 
pound fractures not involving the sinuses 
or middle ear, there is no simple mecha- 
nism whereby increase in the external 
pressure can initiate intracranial air col- 
lections. With coughing, sneezing, swal- 
lomng, and blowing the nose, the pressure 
in the sinuses and mastoids is momentarily 
increased and when fractmres occur through 
these regions air may be forced through 
the fracture site into the cranial cavity. 

TYPES 

Pneumocephalus may be either extra- 
cranial or intracranial. Extracranial 
collections of air occur in the subapo- 
neurotic space of the scalp. They follow 
a break in the outer wall of the frontal 
sinuses or mastoid air cells. With in- 
creased pressure, air can be forced out to 
form swelling in the loose tissues. 

Intracranial collections are the more 
common type, the air being located in the 
subarachnoid space, the subdural space, 
the brain, or the ventricles. 

Air in the subarachnoid space usually 
arises from fractures in the posterior eth- 
moidal and sphenoidal cells and is often 
accompanied by a meningitis. Subdural 
air usually follows fractures through the 
posterior walls of the frontal sinuses, as 
there is a large potential space in the fron- 
tal region. This type may be unilateral. 


Intracerebral collections are one of the 
more common types and may be associ- 
ated with subdural air. The air may be in 
the brain substance or ventricular system. 
Air may be demonstrated in either the sub- 
arachnoid or ventricular spaces or both, 
depending on the extent of adhesions, the 
location of the fracture, and the amount of 
external pressure. 

DELAYED DEVELOPMENT 

In a number of the reported eases, and in 
the case to be recorded here, the pneumo- 
cephalus developed after a latent period of 
several days up to several months. In 
Dandy’s series of cases reported in 1926, 
only 6 of 24 traumatic cases for which the 
time interval was stated showed the pneu- 
mocephalus before one week; in 3 more it 
was evident before a month. In 10 it de- 
veloped during the fourth to sixth weeks 
and in 5 at later dates, specifically 2 at two 
months and 1 each at three months, seven 
months, and ten months. The usual inter- 
val before recognition is about one month. 
The reason for this latent period has not 
been determined. It is our impression that 
the immediate surrounding hemorrhage 
and edema may be a faetor in preventing 
the passage of air into the subdural region. 
Also, during the first few weeks the patient 
is usually at bed rest. After a latent period 
during which the edema regresses and heal- 
ing progresses, the patient becomes more 
active and it is at this time, three to four 
weeks after injury, that the air becomes 
manifest in a number of cases. 

The factor which precedes the recrudes- 
cence of symptoms is often blowing the 
nose, sneezing, or unusual activity. The 
patient may report that there is a flow of 
clear fluid from the nose following blowing 
or sneezing. This is a pathognomonie sign 
of skull fractmre involving the sinuses and 
is present in a large number of cases of 
pneumocephalus. 


' Accepted for publication in April 1944. 
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Fig. 1. Roentgenograms made Oct. 6, 1943, about four weeks after injury, showing metallic fragments and 

stellate fractures. No intracranial air is shown. 


SYMPTOMS AND PROGNOSIS cal exploration, with closure of the dural 

The symptoms at this time may be ex- wound, may be necessary. The duration o 
tremely mild, as pneumocephalus is oc- intracranial air shadows is relate o 

casionally found only incidental to exami- th® amount of air which is forced t roug 
nation and may be overlooked if x-ray opening and the length of time e 

studies are not made. Usually, however, opening is patent. 

there is a varying degree of central nervous In 1926, Dandy reviewed a group o 
system irritation, often associated with a cases collected from the literature an 
meningismus or signs of increased intra- added 3 of his own. Of these, 25 were 
cranial pressure. Headache then develops, traumatic, 1 followed erosion of the sinus 
associated with vomiting, drowsiness, di- wall from chronic infection, 1 followed ero 
lopia, dizziness, and often rhinorrhea. sion of the floor of the skull by a tumor, 
AVith further increased intracranial pres- and 1 showed air in an abscess cavity an 
sure, tliere occur delirium and coma. The ventricle three days after mastoid surgery 
differential diagnosis following this se- Since that time a number of cases a^A^^ 
quence must take into consideration brain been recorded, usually as single case 
abscess, subdural hemorrhage, and men- ports. In 1934, Smith and Malco ius^_^ 
ingitis. AA^ithout roentgen study, pneu- collected 43 cases and added^ 2 o 
mocephalus may be incorrectly diagnosed own. It is probable that this con 
as one of these three- conditions, because will be of more frequent occurrence 
they are more common. the increased number of skull injunes in 

The mortality is around 40 per cent, present war. _ , 

Death is usually due to meningitis. Surgi- The case we are reporting (wit i spo 
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Fig. 2. Roentgenograms made Nov. 17, 1943, nine we 

dural air in the r 

neous recovery) presents the “typical” 
course, if such can be said to occur. After 
a latent period of nine weeks, the pneumo- 
cephalus developed, with an associated 
rhinorrhea and a recurrence of cerebral 
symptoms. After a further .interval of two 
weeks the patient recovered. 

CASE REPORT 

On Sept. 10, 1943, the patient, a white male, aged 
28, attempted suicide by shooting himself in the 
right temporal region. There was loss of vision in 
the right eye, but no other neurological symptoms 
were observed. The local wound healed by pri- 
mary intention. The general condition was satis- 
factory, and three weeks after the injury the patient 
was dismissed from another hospital, with no symp- 
toms except blindness in the right eye. Films at this 
time showed fractures as described below, and no 
pneumocephalus. 

The patient then entered St. Joseph’s Hospital 
for study in connection with his amaurosis. His 
general condition was good. There were ecchymosis 
and edema of the right temporal region with marked 
hyperesthesia over this area, so that the patient was 
unable to shave. The right conjunctiva was che- 



S.J.HOS, 21.818 


ks after injury, showing air in the ventricles, and sub- 
jht frontal region. 

motic. There was no reaction of the right pupil to 
light or accommodation, and no light perception. 
The lower half of the right retina was detached. 
There were no other subjective or objective findings. 

X-ray examination on Oct. 6, 1943, revealed mul- 
tiple metallic fragments scattered through the 
frontal lobe along the path of the bullet, with sev- 
eral large fragments under the iimer table in the left 
frontal region. The point of entrance of the bullet 
was in the right temporal area with a resultant large 
stellate fracture, showing extension through the 
floor of the anterior fossa and across the frontal and 
ethmoidal sinuses. There was a second, smaller, 
stellate fracture in the left frontal area. No intra- 
cranial air was demonstrated (Fig. 1). 

The patient was dismissed from the hospital after 
a few days, and there was no essential change in 
his condition for several weeks. On Nov. 16, 1943, 
nine weeks after his injury, he had two severe bouts 
of headache associated with vomiting. He states 
that he blew his nose and recovered “a large 
amount of vomitus.” No additional physical find- 
ings were demonstrated at this time except for the 
drainage of watery fluid from the nose for four 633^5 
— presumably spinal fluid. 

X-ray examination showed a large amount of air 
in both lateral ventricles and some in the third and 
fourth ventricles. The right lateral ventricle was 
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as well filled as if pneumography had been performed. 
There was also a large collection of subdural air in 
' the right frontal area in the region of the fracture 
through the anterior fossa (Fig, 2). 

The patient was placed at bed rest, became com- 
fortable and had no further headaches or vomiting. 
Skull films ten days after entry showed only a trace 
of air remaining in the lateral ventricles and no sub- 
dural air. There have been no further complaints 
since discharge, and the patient has returned to 
work, 

SIBIMARY 

A case of traumatic pneumocephalus is 
reported. It followed a peuetrating skull 
injur}’" associated with fractures through 
the frontal and ethmoidal sinuses. The 
methods by which the intracranial air may 
develop and explanations for the period of 
delay in the appearance thereof are out- 
lined. The case reported showed spon- 
taneous “cure.” 

450 Sutter Street 
San Francisco, Calif. 
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Response of the Liver to Irradiation^ 

FRIEDRICH ELLINGER, M.D. 

Research Associate in Radiology, Long Island College of Medicine, Brooklyn, N. Y. 


A dvances in radiological engineering as 
well as in therapeutic administration 
— i.e., fractionation and protraction of 
doses — ^have enabled the radiologist to de- 
liver increasingly larger amounts of radia- 
tion to the organs of the body. V^hile in 
former decades the response of the skin 
was the chief concern of the radiologist, 
more recently the response of the bodily 
organs has attracted increasing interest. 

Perhaps in no field of radiation biology 
are opinions so greatly divergent as in as- 
sessing the response of the fiver to irradia- 
tion. On the basis of clinical experience, 
Pack and Livingston (97) classify the fiver 
among the most radiosensitive structures. 
Jiingling (70), on the other hand, considers 
the fiver relatively radioresistant, and 
Wintz (126) writes: “According to my ex- 
perience the radiosensitivity of fiver tissue 
is not very great. It is less than that of the 
skin and mucous membranes. One may 
safely expose, the fiver to a single dose as 
high as 150 per cent S.E.D. without no- 
ticing clinical symptoms indicative of de- 
composition of fiver cells.” Desjardins 
(27) places the fiver between skin and 
muscle in radiosensitivity. 

Clinical evidence is available in support 
of both high and low radiosensitivity of 
fiver tissue. Favoring high radiosensitivity 
are observations by Beutel (9), Bromeis 
(15), and Germer and MeUemgaard (52) 
on increased exeretion of urobilin after 
extensive fluoroseopy during gastro-intes- 
tinal examinations. Since experimental 
studies have revealed the fact that in- 
creased urobilinuria is one of the earliest 
signs of fiver damage (Elman and McMas- 
ter, 44) and recent observations by Bell 
(7) have shown that considerable doses 
of x-rays are delivered to the patient’s 
body during gastro-intestinal fluoroscopy, 
these efinical observations seem to be 


highly significant. On the other hand, the 
very few reports in the literature indicat- 
ing serious injury of the fiver in patients 
exposed to extensive x-ray treatment 
(Mosse, ' 94; Wetzel, 124; Case and 
Warthin, 19; Warthin, 121; Palmer and 
Templeton, 98) seem to support the as- 
sumption that the fiver can tolerate a 
considerable amount of radiation without 
significant damage. It must be taken into 
consideration, also, that in the reported 
cases of extensive fiver changes following 
irradiation the organ was already impaired 
by the basic disease for which radiological 
treatment was given. It is true that Hall 
and Whipple (58) in their experiments 
have not been able to demonstrate an ad- 
ditive effect of chloroform anesthesia and 
lethal and sublethal doses of x-rays in 
dogs, but from general pathological ob- 
servations such an additive effect may 
safely be assumed. Finally, the well 
known fact that radiation sickness is more 
frequent in patients suffering from func- 
tional disturbance of the fiver (Neuda, 96) 
supports this point of view. 

Since clinical data do not permit a defi- 
nite opinion concerning the response of 
the fiver to irradiation, an attempt will be 
made to analyze the results of animal ex- 
periments. This analysis will consider the 
morphologic changes, the histochemical 
changes, the chemical changes, and the 
functional changes oecurring in the fiver 
after irradiation. On the basis of these 
data, a quantitative analysis will be at- 
tempted. Finally, the mechanism produc- 
ing these effects will be briefly discussed. 

QUALITATIVE EFFECTS OF IRRADIATION ON 
THE LIVER 

1. Morphologic Changes 

In a recent review of the “Effects of 
Radiation on Normal Tissues,” by Warren 

Accepted for publication in June 1944. 
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and his associates (119), the statement is 
made that “the effects of radiation on the 
liver should be of unusual interest inas- 
much as there are two highly speciahzed 
kinds of epithelium besides an important 
endothelial system and vascular and fi- 
brous elements to compare. ’ ’ Accordingly, 
the changes in the various tissues of the 
liver should be considered separately. 
The difiSculties to be encountered in stud- 
ies along this fine are enumerated in 
Warren’s review, and species specificity is 
mentioned as a major obstacle, as well as 
the extensive regenerative power of liver 
tissue and the diversity of irradiation pro- 
cedures. 

Because of Warren’s review, the present 
discussion of morphologic changes may 
be shortened.^ As he has pointed out, some 
investigations (14, 64, 73, 107, 120) have 
been recorded in which no changes were 
observed in the fiver. These observations 
belong to the early period of experimental 
radiology. The negative results are easily 
explained as due to insufficient irradiation 
or too short an observation time. Brief 
mention should be made of the paper by 
Hall and Whipple (58). These authors 
stated that they did not find any changes 
in the parenchymatous organs. Their re- 
port cannot, however, be accepted without 
reservation, since a closer study of their 
autopsy reports, as pointed out by Case 
and Warthin (19), reveals some changes in 
the livers of two dogs. 

Changes in the parenchyma of the liver 
have been observ^ed in man (19, 94, 98, 121, 
124) and in the following animal species: 
dogs (3, 12, 29, 50, 58, 91), rabbits (65, 74, 
104, 116, 117, 123), cats (50, 65, 104), 
guinea-pigs (48, 67, 113, 114), rats (21, 
82, 100), mice (20, 75, 78, 90), and frogs 
(115, 118). Hyperemia, hemorrhages, and 
sometimes necrosis have been the principal 
obsen^ations. “Repair is almost coinci- 


■ Consideration of the effects of injected and de- 
posited radioactive substances has been omitted from 
our review because of the difficult’ of estimating to 
what extent the materia] deposited in the liver acts as a 
foreign body and thereby contributes to the histologic 
changes observed. Pertinent data will be found in the 
review by Warren (119). 


dent with injury and proceeds along nor- 
mal fines ’ ’ (Warren) . ® 

An original procedure has been used by 
Casati and Cafissi (18) to study the in- 
fluence of radiation on the fiver cells with- 
out interference by repair. They exposed 
livers of freshly killed animals to doses of 
x-rays of 1,000-2,000 r (100 r per minute) 
and observed very severe protoplasmic 
changes. Since “the cell is the site of ac- 
tion of all radiation upon animal human 
tissues’’ (39), the effects on the morpholog}' 
of liver cells merits a more detailed de- 
scription. 

Eirause and Ziegler (75) mentioned 
poorer staining of some parts of the livers 
of mice exposed to radiation. An excellent 
description of the cellular changes has 
been given by Mills (90). Following the 
application of radium over the anterior 
abdominal wall in mice, “the earliest defi- 
nite change noticed occurred about one 
hour after irradiation. The fiver cells . . . 
were more granular than usual and there 
were none of the clear glycogen-containing 
vacuoles which are present in the normal 
mouse liver.’’ Three hours after exposure, 
“the protoplasm was deeply granular and 
the nucleus stained very clearly and was 
considerably swollen. The latter averaged 
in diameter fully one-half that of the liver 
cell, whereas in the normal condition it 
averages one-fourth to one-third. The 
whole cell also was slightly increased in 
size, but not nearly to such an extent as 
the nucleus.” After six hours, “the cells 
appear more normal. Protoplasm was no 
longer granular, but the nucleus was still 
enlarged.” After twenty-four hours, the 
vast majority of the fiver cells appeared nor- 
mal. There were, however, scattered . • • ^ 
few cells which appeared to have degener- 
ated completely. ’ ’ While the liver appeared 
normal on the third day after irradiation, 
further changes in fiver cells were o 
served about two weeks after exposure. 
These cyclic changes in the liver cells a ter 


’ Details concerning the repair process will . y 
i the papers by Bolliger and Inglis 6^), . j 

r4). Mills (90), Pohle and Bunting (100), and Tsuzu 
L17). 
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irradiation have also been noticed by 
Pohle and Bunting (100) and by Fischel 
(48) in rats. 

Contrary to the belief of the earlier 
writers that the first manifestation of liver 
cell injury is to be found in the nucleus, 
these investigations point to the cytoplasm 
as the site of the earliest cell changes. The 
results of specialized investigations con- 
cerning the mitochondria are in agreement 
with these conclusions drawn from general 
studies of the cytological changes. Varia- 
tions in these cytoplasmic structures have 
been observed in rabbits (93), guinea-pigs 
(61), and frogs (69, 115, 118). Studies of 
&e mitochondria of frog liver cells have 
been especially revealing. Wail and 
Frenkel (118) irradiated frogs with doses 
ranging from 1/8 to 1 1/2 S.E.D. (factors: 
180 kv., 4 ma., 0.5 mm. Cu and 1.0 mm. 
A1 filtration). Four to eight hours after 
exposure, the rod-shaped mitochondria ap- 
peared cigar-shaped and finally changed 
into granula. The rapidity of these 
changes was found to increase with in- 
creasing doses. Thus, in fiver cells mor- 
phologic changes in the cytoplasm may 
precede those in the nucleus. 

Changes in the stroma of the liver concern 
chiefly the blood vessels. A detailed de- 
scription has been given in Warren’s re- 
view (119). 

Reticulo-endothelial changes are described 
in the Kupffer cells. The majority of the 
reports mentioning Kupffer cells at all do 
so in connection with their vital staining, 
which has at times been found to be in- 
creased and at other times decreased (8, 
17, 22, 23, 26, 57, 65, 55, 74, 105). Since, 
however, intravital staining of fiver cells 
seems, in the fight of recent investigations, 
to be an expression of functional changes, 
a more detailed discussion will be given 
later in considering fiver function (p. 244). 

Tang (111) observed rarefaction of Kupf- 
fer cells in the fiver of a rabbit which died 
on the tenth day after exposure to 500 r 
from a 7-gm. radium pack. Degeneration 
of Kupffer cells has been observed in rats 
by Schwienhorst (106). Windholz (125) 
described vacuolation of Kupffer cells in 


guinea-pigs on the third day after total 
body irradiation with 600 r (factors: 180 
kv., 0.5 mm. Zn filtration). It is note- 
worthy that at the same time the spleen 
also exhibited severe changes in the form 
of a considerable decrease in the number 
of follicles. Hyperplasia of Kupffer cells 
has been described by Cal6 (17) and Cal- 
lierio (16) in mice, and by Tsuzuki (117) in 
rabbits. 

Changes in the bile ducts of the liver have 
been recorded not only in man (Case and 
Warthin, 19) but also in various experi- 
mental animals. We are in agreement with 
Friedman (see Warren, 119), that “the 
type of proliferation of biliary epithelium 
described fairly frequently in connection 
with, radiation change in the fiver suggests 
a repair reaction . . . rather than one ini- 
tiated by injury of ducts per se.” 

2. Histochemical Changes 

Decrease in glycogen (2, 48, 61, 65, 99, 
116, 117) and increase in sudanophil fat 
content (4, 12, 21, 29, 61, 80, 81, 86, 93, 
100, 104, 111) following irradiation have 
been described for aU animal species. 
While the changes in the glycogen content 
manifest themselves soon after exposure, 
the changes in the fat content usually ap- 
pear at a later date. 

3. Chemical Changes 

The importance of the histochemical 
studies is supported by the quantitative 
chemical analysis of fiver tissue from irradi- 
ated animals. Rother (103) irradiated 
guinea-pigs over the fiver with 1 S.E.D. 
(factors : 180 kv., 2 ma., no filter), which was 
an absolute lethal dose. He found the gZy- 
cogen content of the fiver tissue decreased 
while the blood sugar level remained high. 
Of great importance is his observation that 
the perfused fivers of irradiated animals did 
not release sugar. This points to the fact 
that the release of sugar is a secondary 
process. It was shown by Rother to de- 
pend on the integrity of the autonomic 
nervous system. 

As far as fat is concerned, the investiga- 
tions deal exclusively with the content of 
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Table I ; Changes in Blood and Liver Cholesterol in Mice after Irradiation (Low-Beer) 


Interval 

after 

Exposure 

300 r 

600 r 

I 

1,000 

r 


I Blood 

Liver 

Blood 

Liver 

Blood 

Liver 

2 hours 

-6.9% 

-53 % 


, . 



4 hours 

-23 % 

- 2.9% 

-67% 

+ 6% 

-19% 

- 97r 

24 hours 

-60 % 

-f28 % 

-43% 

+ 11% 

-45% 

+38% 

48 hours 



. , 


-49% 

+3.8% 

6 days 





-24% 

+55% 

8 days 

+ 3 % 

-h 3.5% 

. -37% 

+89% 




cholesterol, which has been found to be in- 
creased in rats (46) and mice (84). Of 
considerable interest are the careful studies 
made by Low-Beer (84), who exposed mice 
to a dose of 300 to 1,000 r (factors; 180 
kv., 4 ma.) and compared the cholesterol 
levels in blood and liver. The figures in 
Table I are taken from his paper and ex- 
press the percentage of change in choles- 
terol based on pre-irradiation levels. These 
figures not only are interesting, because 
they confirm fully histochemical studies 
as to quantitative results and their de- 
pendence on the time of observation, but 
they also seem to throw some light on the 
origin of the fat which was observed at 
certain times in irradiated livers. 

As an expression of effects on the pro- 
teins of liver tissues, increase in non-protein 
nitrogen and decrease in amino-acids have 
been observed in rats and guinea-pigs (62, 
63). 

Other tissue constituents of which a 
quantitative analysis has been made are 
chlorides, which have been found to de- 
crease. Beutel and Winter (10) gave doses 
of 750 to 1,000 r (total body irradiation) to 
rats (factors: 180 kv., 4 ma., 0.5 mm. Cu 
and 1.0 mm. A1 filter, 40 cm. distance). 
These animals, whether examined on the 
first, second, third, fifth, or eighth day 
after exposure, always showed a decrease in 
chlorides. Nor did the mode of treatment 
— whetlier radiation were given in one ses- 
sion or in divided doses — change the result. 
From these investigations it would appear 
that the fiver is the only organ which re- 
acts to irradiation with a constant loss of 
chlorides. 

After total body irradiation of rats with 


100 to 200 per cent S.E.D. (factors: 170 
kv., 0.5 mm. Cu and 2,0 mm. A1 filter) in- 
crease in oxidized as well as in reduced 
ghitathione has been found. No increase 
was induced by irradiation of livers in 
vitro (Nathanson and Tscherkes, 95). 

No significant changes in the vitamin A 
content of guinea-pig fivers has been ob- 
served (112) within twenty -four hours af- 
ter local application of 550 r (field 6X8 
cm., filtration 0.5 mm. Cu and 1.0 mm. Al). 
Nor was the vitamin A content of human 
livers influenced by irradiation in vitro 
(102). Decrease in vitamin C content oc- 
curred in the fivers of irradiated rats (59). 

Irradiation of rat fiver in vitro led to a 
decrease in phosphatase (87). 

4 . Functional Changes 

From the data reported, it is evident 
that far-reaching functional changes must 
take place in the cells of livers of irradiated 
animals. Experiments with in tra vital 
staining especially point to changes in cell 
permeability. In agreement with these 
findings are the studies of Mendeleeff (8. ) 
on the electrical cell potential of hvcr cells 0 
guinea-pigs. Animals irradiated over t le 
abdomen for ten minutes (factors: IS 
kv., 4.0 ma., 0.5 mm. Cu and 1.0 mm. 
filtration, distance 23 cm.) showed no 
immediate change in electrical cell potentia 
as compared with unirradiated contro s. 
Animals killed nineteen to twenty-fom" 
hours following exposure showed a c 
creased cell potential, but four to five 
after exposure no difference between ^ 
potentials of fiver cells in irradiated an 
unirradiated guinea-pigs was obser% e • 
These findings do not necessarily sigmO 
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a functional reaction in a cell, since we were 
able to demonstrate a similar breakdown of 
the electrical cell potential and its restor- 
ation within a period of days in a non-living 
model of a cell (collodion membranes) after 
irradiation (33). 

The significance of vital staining has 
been discussed in detail by Halberstaedter 
and Wolfsberg (57). Recent studies by 
Laurens and Graham (77) and Graham 
(55) have demonstrated that the increased 
vital staining capacity of livers in irradiated 
dogs can be reversed by the administra- 
tion of adrenocortical preparations. These 
observations definitely classify this phe- 
nomenon under the heading of vital func- 
tions rather than morphologic changes. 

As an expression of disturbed cell func- 
tion Heeren and Pansdorf (63) noticed a 
decrease in the oxygen consumption of irra- 
diated livers from 22.7 c.mm./mg./hr. to 
13.1 c.mm./mg./hr. in mice irradiated with 
550 r in air over the abdomen. Total body 
irradiation of rats with 1,500 r (factors: 
120 kv., 4 ma., 4 mm. A1 filtration) in- 
creased the anaerobic glycolysis (Druckrey 
et al., 30). This change in aerobic glycoly- 
sis indicates that the metabolism of the 
irradiated liver cell is similar to that of 
malignant tumor cells and of various other 
irradiated tissues (39). 

There is increased enzymatic activity in 
the livers of irradiated animals (Abder- 
halden, 1). Most important is the in- 
creased postmortem autolysis (120). 

Gross studies to prove disturbance of 
liver function following irradiation have 
repeatedly been made and the results are 
in part negative (Borak and Kriser, 13) 
and in part 'positive (Czepa and Hogler, 
24). Disturbance of liver function has 
also frequently been inferred from studies 
of blood levels of various substances. 
Since these changes do not depend ex- 
clusively on liver function proper and may 
be subject to extrahepatic radiation ef- 
fects, their discussion will be omitted. 

Detail studies of liver function following 
Radiation have been reported by various 
investigators. Thiele and Hartkopf (112) 
observed disturbance of the storage capacity 


of the liver for vitamin A in guinea-pigs. 
Furthermore, disturbances in bile secretion 
have been seen. Increased secretion in 
dogs with bile fistulae has been reported 
by V. Barbaczy (6). Takeda and Youen 
(110) observed an increased secretion of 
bile following small doses of radiation and 
a decreased flow after larger doses. In- 
hibition of bile secretion by large doses of 
radiation was also observed by Smyth 
and Whipple (108) in dogs. Similar 
changes have been demonstrated in frogs 
by intravital microscopy (Hartoch and 
Israelski, 60). 

5. Summary 

In summarizing the qualitative effects 
produced in the liver by irradiation of ani- 
mals, we can establish the following facts : 

1. Basically the same effects have been 

found to occur in all animal species 
investigated. 

2. The observation of these effects de- 

pends on: 

(c) The dose of irradiation: The ma- 
terial presented shows that 
there exist definite threshold 
doses for the various cytologic, 
histochemical, and functional 
changes. 

(6) The time of observation: It is 
evident from the material pre- 
sented that irradiation produces 
a chain of reactions in liver 
tissues. It is, therefore, easy to 
understand how some authors 
failed to observe certain phe- 
nomena usually forming the last 
links in this chain, when their 
observations were made shortly 
after exposure. 

(c) The methods of observation: By 
the use of the most refined and 
sensitive methods, some effects 
have been noted immediately 
after cessation of irradiation. 
Other procedures have failed to 
disclose such changes, and some 
of the apparently contradictory 
results may be explained on this 
basis. 
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3. Roentgen-rays may be classified with 
the hepato-toxic agents, producing 
effects similar to those of phosphorus 
ingestion. This statement is based 
on the histologic changes, i. e., ac- 
cumulation of sudanophil fat in the 
central parts of the liver lobules, ac- 
companied by cloudy swelling, which 
is considered as “fatty degeneration” 
(Karsner, 71). Also, the metabolic 
changes are similar to those usually 
found in phosphorus poisoning (SoU- 
mann, 109). 

QUANTITATIVE EFFECTS OF IRRADIATION ON 
THE LIVER 

1. Approach to the Problem 

The great variety of procedures used for 
the experimental study of the effects of 
radiation on the hver excludes any compari- 
son on the basis of the physical data alone. 
Even if identical procedures had been em- 
ployed, a comparison of the effects on ani- 
mals of different sizes would be futile. It 
is obvious that the biologic significance of 
a given dose, e.g., 1,000 r in air, admin- 
istered to the whole body of a mouse, 
would be vastly different than that of the 
same dose administered to a dog. 

The problem of the comparison of ef- 
fects produced by irradiation is essentially 
a biological one and can be solved only on 
a biological basis. Thus, the determina- 
tion of quantitative effects resolves itself 
into the problem of finding: (a) a readily 
observable criterion for the radiation 
effect and {b) a biological common de- 
nominator applicable to aU animal species. 

As a criterion for the estimation of the 
radiation effect we propose the observa- 
tion of fatty changes in the liver. This 
suggestion is made for a number of reasons, 
(o) As mentioned above, the fatty changes 
are of special toxicologic significance, {b) 
The study of the sudanophil fat in micro- 
scopic preparations is easy and is facili- 
tated by the fact that in most laboratory 
animals, under normal conditions, there 
are only minute amounts of sudanophil 
fat visible in histologic preparations. We 
found this true for guinea-pigs, in agree- 


ment with GrafiSin (53), and we obsemd 
similar conditions prevailing in mice, (c) 
The increased postmortem autolysis found 
in the livers of irradiated animals (120), 
which might influence the glycogen con- 
tent, has no influence on the amount of 
sudanophil substances. This has been es- 
tablished by us in an investigation in which 
the livers of guinea-pigs and mice simul- 
taneously irradiated were examined, in 
one instance after death during the night 
and in another animal of the same lot ten 
minutes after death on the following morn- 
ing. (d) We agree with Grafflin (53) that 
estimates of fat content from histologic 
preparations may not represent the true 
amount of fat present in the livers, but 
they seem to be superior to similar esti- 
mates of histochemically determined glyco- 
gen (Grafflin and associates, 54). (e) The 
procedure suggested takes into account 
the criticism by Friedman (see Warren, 
119) that “the evaluation of minimal or 
sublethal change is uncertain in cells hav- 
ing as rapid a rate of recovery as liver 
cells.” 


As the common biological denominator 
for the inter-species comparison, the lethal 
dose of x-rays for the various animal spe- 
cies is suggested. Lethal doses of x-rays 
have been established by us for various ani- 
mal species — goldfish, mice, and guinea- 
pigs (38, 41).- Their usefulness has 

already been proved in various fields o 
experimental radiation therapy, namely m 
depth dose determination (Ellinger an 
Gross, 43) and the study of radiation el- 
fects on brain tissue (Ellinger, 42). As ® 
result of these studies, the statement can e 
made that it is possible to find for 
cies a dose of x-rays which invariably n 
all animals within fourteen days P® 
cent. This dose is considered as 1 P 
cent lethal, or the absolute lethal o ’ 

ALD (41). In mammals increase 01 I 

exposure over this threshold value s lor 
the period between e.xposure and dea 
aU the animals. This observation 
importance, since in many instances^,^ 
velopment of changes produced ^7 
ation requires a certain amount o 
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Table II : Comparison op Effects of Various Lethal Doses of X-Rays on Liver and Spleen of Guinea- 

Pigs AT Different Intervals after Exposure 


Doses, 
r in air , 

Days after 
exposure 

Liver: Fat Content 

Spleen : Malpighian Bodies 

Remarks 

200 

12 

None 

Decrease in white elements 


300 

12 

None 

Smaller; much hemosiderin 


300 

20 

None 

Less distinctly outlined. Very 
little hemosiderin 

Repair 

process 

400 

11 

Amount of fats sam? as in controls, 
but definite central arrangement 

Less distinctly outlined. Much 
hemosiderin 


400 

12 

Definitely increased amount of fat 
with central arrangement. In one 
out of three cases there was an 
enormous amount of fat 

Indistinctly outlined bodies. 
Increase in fibrous tissue 


400 

13 

Enormous amount of fat with central 
arrangement 

Malpighian bodies hardly rec- 
ognizable. Considerable in- 
crease of fibrous tissue 


400 

24 

Definite accumulation of fat around 
the central vessels; amounts cor- 
responding to those of 11th day 

Bodies indistinctly outlined 

Repair 

process 

500 

13 

1 

^ Some fat in periphery and around 
central vessels 

Malpighian bodies no longer 
visible; only a few macro- 
phages left 


600 

8 

Slight increase in fat around central 
vessels 

None 


600 

10 

Moderate increase in fat, with defi- 
nite central arrangement in two 
instances 

1 None 

j 



Thus, the use of multiples of the ALD 
often obscures certain observations. 

The following are the advantages of the 
use of the ALD as the common biologic de- 
nominator in studies of 'the quantitative 
effects of irradiation in different animal 
species : 

1. It makes the study more or less in- 
dependent of the application of identical 
physical radiation factors. The descrip- 
tion of the clinical course observed in the 
irradiated animals need only b£ sufficiently 
elaborate to permit judgment as to whether 
or not the dose applied was just suffi- 
cient to kill all animals within the pre- 
scribed period of time, i.e., 14 days =*=20 
per cent. 

2. It permits the inclusion of observa- 
tions made even in the pioneer days of 
radiology, when thh physical and technical 
data of exposure were not comparable. 

3. It permits the expression of any bi- 
ologic effect in percentage of the ALD. 

2. Threshold Dose for Liver Injury 

During our previous studies on the le- 
thal] dose of x-rays for guinea-pigs, the 


occurrence of fatty degeneration of the 
liver was observed (41). For the purpose 
of a quantitative study of this phenomenon, 
the results of histologic studies of the 
livers of 13 irradiated guinea-pigs have 
been listed in Table II. The correspond- 
ing changes observed in the spleens have 
been included in this tabulation for rea- 
sons which will appear later in this paper. 
The irradiation factors are the same as in 
the previous study (41). 

As can be seen from Table II, up to a 
dose of 300 r in air no accumulation of fat 
was observed in the livers of irradiated 
animals. On the contrary, the absence 
of even the small amounts of sudanophil 
fat encountered in some non-irradiated 
controls was striking. After the appli- 
cation of 400 r in air, however, increas- 
ing amounts of sudanophil fat were ob- 
served. This dose kills about 80 per cent 
of the animals within fourteen days and is, 
therefore, designated as LD*° (80 per cent 
lethal dose) in accordance with the pre- 
viously adopted designations (41). The 
LD*® seems thus to be the threshold dose for 
the production of fatty degeneration in the 
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livers of guinea-pigs. With higher doses, 
e.g., 600 r in air, which is 20 per cent more 
than the ALD (absolute lethal dose), the 
latent period between exposure and the 
first fatalities is shortened. The same de- 
creased latent period is seen in the appear- 
ance of fat in the livers, as demonstrated in 
Table II. This observation is supported 
by the results of a study made by Clark- 
son and his associates (21). These authors 
exposed guinea-pigs to a dose of x-rays 
corresponding to about three times the ALD 
for this species. All the animals died 
within five days and showed “advanced” 
fatty changes in the livers. 

Very interesting with regard to the prob- 
lem of the threshold dose for liver injury 
are some results obtained by Maruyama 
(88). He administered to guinea-pigs a 
daily dose of x-rays which in previous ex- 
periments had been found not to produce 
fatty changes in the livers. This mode of 
administration caused the death of the 
animals within ten to thirteen days after 
exposure. This accumulated dose corre- 
sponded to the ALD (absolute lethal 
dose). In all instances fatty changes were 
observed. Thus, daily doses of x-rays, 
individually too small to produce fatty 
changes in the livers of guinea-pigs, may 
produce the appearance of sudanophil fat, 
if given repeatedly over a period sufficient 
to accumulate a dose equal in effect to an 
ALD when applied in a single exposure. 

As in guinea-pigs, the livers of mice ex- 
posed to a dose of x-rays less than LD®° 
failed to show even traces of fat. After the 
application of LD®“ (800 r in air), small 
amounts of fat were noted between the 
eighth and tenth days after exposure (41). 
This fat, however, did not show the defi- 
nite central arrangement found in the 
guinea-pigs but was more evenly distrib- 
uted throughout the lobules. On the 
fourteenth day after exposure, no sudano- 
phil fat was visible, and for this reason the 
appearance of the small amounts of fat 
during the short period between the eighth 
and tenth days seems to be significant. 

The appearance of sudanophil fat in 
the livers of irradiated mice earlier than 


in those of guinea-pigs seems to be note- 
worthy. This observation parallels that 
on the latent period between exposure and 
the first occurrence of fatalities in these 
two species (41) and apparently is one of 
the expressions of species specificity in re- 
action to x-rays. In the case of the liver 
we are able to support this observation by 
further data. Weis (122) studied the o.\y- 
gen consumption of dry liver tissue per 
cubic millimeter, per hour, for various 
animal species and found the values to be 
10.8 and 4.4 for mice and guinea-pigs, re- 
spectively. Thus, the greater metabolic 
rate in the mouse liver easily explains the 
earlier appearance of fat. The fact that 
the changes in mice are, however, less pro- 
nounced than in guinea-pigs is remarkable. 
As a general rule, tissues with a greater met- 
abohc rate are more sensitive to irradia- 
tion than those with a slower metabolism 
(39). Consequently mice, which show the 
greater metabolic rate, should exhibit the 
more pronounced changes. That this is 
not the case seems to point to the fact that 
the changes observed may not be the di- 
rect result of irradiation. This matter will 
be taken up in detail later in this paper. 

The transitory and less striking fatty 
changes in the livers of irradiated mice 
probably account for the fact that of all the 
reports of experiments in which definite 
lethal dose of x-rays were given to mice, 
only that of Clarkson and his associates 
(21) mentions the appearance of fat. 

Further quantitative data on the appear- 
ance of fatty changes in the liver of irra i 
ated animals can be obtained ^om t le 
literature. Potter (101) has recently dem 
onstrated that rats invariably die ^vithln a 
week after total body exposure to 800 r 
air. He found this to be true for radiations 
of 100 kv. with 0.25 mm. Cu filtration up 
to 400 kv. with Thoraeus A filter. 
data, even if not completely correspon m 
to our definition of the ALD, could ne^e ^ 
theless be used as an approximate lau 
for the ALD of x-rays for rats. Clarks 
and his co-workers (21) found the 
old dose for the appearance of fat 
liver of rats to be 600 r in air (fac a 
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150 kv., 4 ma., 0.3 mm. Cu filtration). 
Unfortunately their paper contains no 
definite figures for the mortahty rate vpith 
this dose, but it appears to be about SO per 
cent. This would be in agreement with 
the observations of Potter (101). 

Russ and associates (104) found that in 
cats a dose of x-rays which produced about 
70 per cent mortality caused fatty changes 
in the liver, as did also doses causing the 
death of all animals within nine days. 
Under the same conditions of exposure, 
the changes in rabbits were far less pro- 
nounced. This is another interesting ex- 
ample of apparent species specificity in the 
response of the liver to irradiation, and 
these observations seem to account for the 
fact that reports on the effect of irradia- 
tion on the livers of rabbits do not men- 
tion fatty changes. 

In summarizing the material concerning 
the threshold value for the production of 
fatty changes in the livers of irradiated 
animals the following conclusions may he 
drawn: 

1. There seems to exist a definite 
threshold value for liver injury following 
total body irradiation. 

2. Irrespective of the animal species 
used, the threshold dose for liver injury, as 
expressed by the appearance of increased 
sudanophil fat, seems to be about 

to LD®“ (70 to 80 per cent lethal dose) for 
the particular species, when the radiation 
is given in one exposure. 

3. Daily application of x-ray doses in- 
dividually too small to produce fatty 
changes in the liver may result in such 
changes if the accu m ulated dose equals 
in eff ect an ALD given in a single exposme. 

4. The intensity of these changes and 
the time of their appearance ' vary with 
different species. 

S. Relationship between Liver Sensitivity 

to Total Body and to Local Irradiation 

It is a well known fact that most organs 
stand considerably larger doses given lo- 
cally than as total body irradiation. Pohle 
and Bunting (100) studied the effects of 
x-rays on the rat liver after exposure to 


2,500 r in air (factors: 140 kv., 0.25 mm. 
Cu and 1.0 mm. A1 filtration, field size over 
the liver 2 X 1.3 cm.). Sacrificing their 
animals at various intervals up to 30 
days after exposure, they found fatty in- 
filtration with a maximum at about the 
second day after exposure and recurring at 
about the eleventh day. As mentioned 
above, with total body irradiation the 
threshold dose for the appearance of fatty 
changes was found to be 600 r in air. The 
far greater resistance of the liver to local 
irradiation is thus apparent. In this con- 
nection it seems worth mentioning that 
Bolliger and Inglis (12) applied doses up 
to 5,900 r in air (180 kv.) to the surgically 
exposed livers of dogs and were able to ob- 
sen'^e their animals for periods up to 507 
days. From all these observations it be- 
comes evident that factors outside the 
liver contribute largely to the observed 
liver changes following irradiation. 

Jf.. Relative Sensitivity of the Liver to 
Radiation 

For the evaluation of the relative sensi- 
tivity of the liver, a comparison of the 
hepatic changes with those simultaneously 
occurring in the spleen suggests itself, 
since in previous investigations (41) it has 
been demonstrated that the lethal effect 
of x-rays applied in total body irradiation 
depends largely on the changes produced 
in the leukopoietic system, especially the 
spleen. As indicated by Table II, the 
sensitivity of liver tissue is somewhat less 
than that of the spleen. 

Another comparison which suggests it- 
self is that between the liver and kidneys, 
because of the close functional association 
of these two organs. In various instances 
where fatty changes in the liver were ob- 
served, similar observations were made in 
the kidneys. This is in agreement with 
the results of a number of investigators in 
this field. The conditions, however, seem 
to be rather involved and will be dealt 
with in detail at a later date. At this time 
it need only be stated that the kidneys are 
apparently more resistant to radiation 
than the liver. Comparative studies of the 
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influence of irradiation on the oxygen con- 
sumption of liver and kidney tissues point 
in the same direction. A dose of x-rays 
which produced a 10 per cent reduction of 
oxygen consumption in kidney tissue, ir- 
radiated in vitro, reduced the oxygen con- 
sumption of hver tissue 40 per cent imder 
the same experimental conditions (Dognon 
et al., 28). 

5. Summary 

Evidence presented in this paper shows 
that in various animal species the 
of x-rays for a particular species, when given 
to the whole body in one session, produces 
definite injury to liver cells as indicated 
by increased amounts of sudanophil fat. 

Comparison of the liver changes with 
simultaneous changes in the spleens of ir- 
radiated animals shows that the hver is 
somewhat less sensitive than the spleen. 

The hver, consequently, must be re- 
garded as a radiosensitive organ, as is to be 
expected from its glandular structure and 
its high metabolic rate. 

MECHANISM OF THE EFFECT OF RADIATION 
ON THE LIVER 

1 . Observations Indicating that Factors 
Other than the Direct Impact of Radiation 
Play a Role 

Repeatedly during the discussion of the 
various aspects of the response of the 
hver to irradiation we have encoimtered 
observations which seem to indicate that 
factors other than the direct impact of the 
radiation on that organ are responsible for 
the effects produced. 

1. Chnically, Bromeis (15) found in- 
creased urobihnuria not onty after pro- 
longed gastro-intestinal fluoroscopy but 
also after extensive chest fluoroscopy , 

2. Holtermann (66) observed increased 
intravital staining of the livers of mice af- 
ter isolated irradiation of the head. 

3. Changes in the glycogen and gluta- 
thione content of the hver were not pro- 
duced by irradiation in vitro. 

4. Livers of mice, in spite of their higher 
metabohc rate, showed less pronounced 
changes than livers of guinea-pigs. 


h 

5. The hver tolerates far greater doses 
applied locally than in total body irradia- 
tion. 

From the evidence adduced it is apparent 
that toxic substances formed within the 
irradiated body seem to play an important 
role in the development of hver changes 
produced by irradiation. This contention 
is supported by the fact that fatty degener- 
ation of the hver has also been produced, 
in dogs and rabbits, by irradiation ivith 
threshold erythema doses of ultraviolet 
rays over a longer period of time (Kauff- 
mann, 72; Montanari Reggiani, 92). Since 
ultraviolet radiation penetrates the skin 
for only about 0.6 mm., any direct ac- 
tion of this type of rays on the hver is ex- 
cluded. The effectiveness of ultraviolet 
rays in producing hver changes and other 
organ effects (Ellinger, 31, 32, 34-37) is 
largely dependent upon their ability to 
produce a skin erythema. This phenom- 
enon has been proved to be due to his- 
tamine-hke substances or even histamine 
itself (Elhnger, 39). It may, therefore, be 
assumed that histamine-hke substances 
play some part in producing the changes in 
the hvers of animals after x-ray irradiation. 

2. The Histamine Theory of Radiation 
Effects and Liver Changes 

As previously explained (Ellinger, 39), 
the histamine theory has been proved valu- 
able for the understanding of many of t e 
effects of radiation. Its merits for tie 
proper understanchng of the response of t le 
liver to irrachation rest upon the follomng 
observ'-ations. . . 

1. Injection of histamine into animals 
is able to produce the same chefflica 
changes in the hver as are obsen^ed a 
irradiation (Feldberg and Schilf, 47). 

2. Injection of histamine produces m 
creased bile secretion (Baltaceano an 
Vasiliu, 5; Feldberg and Schilf, 47), wine 
is observed, also, after the apph’cation 
smaUer doses of x-rays. 

3. Chronic injection of histamine p 
duces in dogs the same histologic pie 
as irradiation, including extensive 
lation of sudanophil fat around the c 
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tral vessels of the lobules (Eppinger and 
Leuchtenberger, 45; Hueper and Ichni- 
owski, 68). 

This short review demonstrates the 
striking resemblance between the effects of 
histamine and irradiation on the liver. 
The assumption -that histamine plays an 
important role in the production of the 
radiation effects on the Hver with respect 
to function and structure seems well 
founded. In the light of the histamine the- 
ory the following observations are easily 
understood: 

1. The less intensive response of the 
liver of the mouse to irradiation as com- 
pared with the guinea-pig. Mice are 
about 1,000 times more resistant to his- 
tamine than guinea-pigs (Feldberg, 46; 
Feldberg and Schilf, 47). 

2. The species differences observed in 
the radiation effect on the hver in the cat 
and the rabbit. While it is true that the 
resistance of these two animal groups to 
acute intoxication with histamine is of ap- 
proximately the same order, the rabbit de- 
toxifies slowly injected histamine more 
easily than the cat (Feldberg and Schilf, 
47, p. 87). The liberation or formation of 
histamine-hke substances during irradia- 
tion corresponds to a slow injection, which 
would explain the less pronounced changes 
in rabbits. 

3. The greater tolerance of the liver to 
local appHcation of x-rays than to total 
body irradiation. The greater total irra- 
diated volume would obviously contribute 
a greater amount of histamine-like sub- 
stances.'* Thus the same dose of x-rays dis- 
tributed over the entire body becomes more 
toxic so far as the liver is concerned. 

4. The observation by Bromeis (15) 
that extensive fluoroscopy of the thorax 
produces increased urobilinuria. Pulmo- 
nary tissues a;re among those having the 
highest content of histamine (Feldberg and 
Schilf, 47). It may be that some of this is 
liberated by the doses received during in- 
tensive fluoroscopy of the lungs (Bell, 7). 

* We are fully aware that influences on other organs 
of the body may also contribute to the increased toxicity 
of total body irradiation. 


In summary, the histamine theory of ra- 
diation effects seems to explain all those ob- 
servations concerning the response of the 
liver to irradiation^ which cannot be ex- 
plained as effects of the direct impact of 
the rays. 
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Congenital Solitary Pelvic Ectopic 

Kidney, with Report of a Case^ 


B. H. NICHOLS, M.D., and J. T. MARK, M.D. 
Cleveland Clinic, Cleveland, Ohio 


A SOLITARY pelvic or ectopic kidney is a 
rare anomaly if its frequency is to 
be judged by reported cases. Because the 
kidney is single, other abnormalities of 
form, such as a fused kidney, are not in- 
cluded in this classification. 

In 1937 Stevens (1) reviewed the litera- 
ture and tabulated the findings in 27 cases 
including 2 of his own. He estimated that 


pointed out the importance of excretory 
urography or retrograde pyelography be- 
fore every kidney operation. Ockerblad’s 
and Carlson’s case (3) is interesting because 
the patient had two uneventful pregnan- 
cies and deliveries. In fact, the only time 
she was free from albuminuria was during 
these pregnancies. Mayers (4) reported 
an additional case and proposed a classi- 


Table I : Published Cases of Single Pelvic Kidneys, 1937-1943 


Case No.* 

Age 

and 

Sex 

1 Anomalies 

Clinical Diagnosis ^ 

Urologic Findings 

28 (H ou t ap p el, 
1937) 

68 M 

Mentally defective 

Anuria due to bilat- 
eral ureteral calcu- 
lus 

Right ureteral orifice only. 
Single pelvic kidney with 
stone in the calix 

29 (Ockerblad and 
Carlson, 1940) 

36 F 

Left tube and ovary ab- 
sent 

Solitary pelvic ectopic 
kidney 

Right ureteral orifice only. 
Kidney weighed 40 gm. 

30 (Mayers, 1940) 

33 M 

No abnormalities 

Solitary pelvic ectopic 
kidney 

1 

Left half of trigone absent. No 
left ureteral orifice. Right 
ureteral orifice involved with 
small ureterocele 

31 (Ogden and 
Maltry, 1940) 

17 F 

Absence of vagina, uterus 
tubes, and appendix. 
Ovaries and sigmoid 
displaced 

Pelvic mass assumed 
to be uterus 

Left ureteral orifice only. Kid- 
1 ney overlying sacrum. Renal 
pelvis slightly dilated 

32 (Planas and 
Fablet, 1940) 

31 F 

No abnormalities 

Uterine fibroid 

Excretory urogram and pyelo- 
gram show a solitary pelvic 
ectopic left kidney. Absence 
of right ureteral orifice 

33 (Nichols and 
Marr, 1945) 

20 F 

Uterus and tubes absent. 
Ovaries not identified 

Pelvic kidney thought 
to be uterus 

Excretory urogram postopera- 
tively showed ectopic kidney 
of normal size 


* Twenty-seven cases seen up to 1937 were tabulated by Stevens (1). 


a single pelvic kidney occurred once in 
every 22,000 births. He also stressed the 
importance of urologic management of 
such cases and the frequent association 
with genital anomahes in women. 

Details of the cases reported since Ste- 
vens’ publication are presented in Table I. 
Houtappel’s (2) patient was sixty- 
eight years old. The oldest patient re- 
ported previously was forty-eight; the 
average age was sixteen. Houtappel 


fication for renal anomalies. He also sug- 
gested that the designation “congenital 
solitary pelvic renal ectopia’’ be substi- 
tuted for “pelvic single kidney.’’ Ogden 
and Maltry (5) added another case, briefly 
reviewed the embryology of the kidney, 
and presented an explanation for unilat- 
eral renal agenesis. Planas and Tablet’s 
patient (6) had one delivery which required 
the aid of forceps and a second which was 
normal. 
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Fig 1. Congenital solitary pelvic ectopic kidney. 


CASE REPORT 

A woman, aged twenty, came to the Cleveland 
Clinic in October 1939 because she had never 
menstruated. She had been happily married for 
three years. She had no symptoms referable to the 
urinary tract and felt perfectly well generally. 
Four sisters were normal. 

Examination showed a well developed, well nour- 
ished woman. The breasts were about average for a 
young adult female. The external genitalia were 
normal. The vagina admitted two fingers and ap- 
peared normal except that it was somewhat short 
and that no cervix could be palpated. On rectal ex- 
amination a mass was felt, extending from the upper 
left to the lower right posterior pelvis and tapering to 
a small point at the lower end. The examiner 
thought that this might be the uterus and decided to 
do an exploratory' laparotomy. If the mass were 
found to include the uterus and cervix, he was pre- 
pared to consider the possibility of connecting them 
to the vagina. 

On five urinalyses the specific gravity of the urine 
ranged from 1.020 to 1.032, and the pYL from 5.0 to 
7.5. Results of tests for sugar were negative. A 
trace of albumin was found twice, a few granular 
casts once, and an occasional red blood cell three 
times. The blood urea was 45 mg. per 100 c.c. The 
kidneys were obscured on a roentgenogram of the 
kidney, ureter, and bladder region. 

In January 1942 the patient was admitted to the 
Cleveland Clinic Hospital for operation. A lower 
abdominal midline incision was made, and in the 
hollow of the sacrum a kidney of normal size was 
found, whose pedicle extended upward along the 


left side of the vertebral column toward tlie normal 
point of exit of the renal vessels. No kidneys could 
be palpated in the normal kidney area. The upper 
end of the vagina, which had been packed witli gauze 
preoperatively, could be seen. No uterus, tubes, or 
ovaries were present in the pelvis. The incision was 
closed, and the postoperative course was uneventful. 

On the eleventh postoperative day an e.xcretor)- 
urogram was done. There was no evidence of a kid- 
ney on the left. The right kidney was in the pelvis— 
a congenital solitary pelvic kidney (Fig. 1). 

This case illustrates the necessity for an 
excretory urogram in the presence of a 
suspicious mass in the pelvis and anoma- 
lous development or absence of the uterus, 
tubes, or ovaries, or when a kidney is not 
demonstrable roentgenographically. 


DISCUSSION 


The earliest recognition of this anomaly 
was in an eight-month fetus. This was 
the first case to appear in the literature, 
being reported in 1830. A number of^oc- 
amples were discovered at autopsy. Kid^ 
ney stones were found in 4 cases. In - 
instances the solitary kidney was removed 
as a tumor. A nephrostomy was performe 
in 1 case, and a Uthotomy in 2 cases, 
were successful operations. 

The reproductive and excretory systems 
are closely related in their development. 
Both originate in the mesoderm. At an 
early embryonic age the dorsal surface o 
the mesoderm thickens and forms ^ 
Wolffian ridge. From the principal por ion 
of this ridge the primary excretory'^ organ 
develop. On the mesial side, however, 
second ridge appears, known as 
ridge, from which the ovaries an os 


develop. . 

Excretory organs develop in 
tinct stages. The pronephros is on 
temporary development except or 
duct, which becomes the wolffian no 
develops into primary renal 
ureter. The second primary developm 
is the mesonephros, or the vyolffian i - 
The third and final stage is the ^ 
nephros, ■which is associated wit i 
velopment of the reproductive 

From the genital ridge the mu 
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Fig. 2 (left). Roentgenogram showing calculus in lower ureteral area. 

Fig. 3 (right). Urogram showing the calculus shown in Fig. 2 to be in a pelvic kidney. 


ducts develop. These ducts make contact 
and finally fuse to form the uterovaginal 
canal. 

The metanephros is the permanent 
kidney and appears about the fourth week 
of embryonic life. The ureter develops 
from the wolffian duct. At first this is a 
tubular bud, but it grows upward and 
divides to form the major calices, which 
also divide to form the minor calices. It 
is evident from the embryologic picture 
that congenital variations in the reproduc- 
tive and excretory organs are a likely pos- 
sibility. 

From their inception, the kidneys are 
separate organs. Consequently, one kid- 
ney may be definitely anomalous or remain 
in a pelvic position, while the opposite 
kidney is normal. On the other hand, one 
kidney may be entirely absent, while the 
remaining one is anomalous. The kidneys 
begin their ascent and rotation early in 
embryonic life and usually reach their 
final position and proper rotation at the 
end of the ninth week. It is believed that 
the permanent renal vessels develop and 
are united with the kidney at this time.. 


It was formerly believed that the kidney 
was supplied by vessels along its course of 
ascent and that such vessels sometimes 
became fixed and accounted for the posi- 
tion of a pelvic or ectopic kidney. This is 
probably fallacious, even though the blood 
supply to an ectopic kidney sometimes 
comes from the bifurcation of the aorta 
in the lower abdomen. The subsequent 
development of the ureter is continuous 
during the period of normal growth. The 
kidney actually rises but a very short dis- 
tance in the embryo, and further migration 
is simply a matter of general body growth. 
The ureter grows sufficiently in length to 
reach the kidney in its final position. 

One may then conclude that absence of 
one kidney may be due to complete failure 
of the ureteral bud to develop or to early 
degeneration of the ureteral bud. In most 
instances the anomaly will be accompa- 
nied by absence of the corresponding ureter 
and also of the ureteral orifice in the blad- 
der. As the rotation of the kidney on its 
long axis occurs during its ascent in early 
embryonic development, the ectopic or 
pelvic kidney usually shows no rotation. 
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The pelvis lies anteriorly or medially and 
on the pyelogram or urogram is usually 
observed as a bizarre kidney pelvis. That 
the ureter of the pelvic kidney is usually 
only long enough to drain the kidney is 
frequently an important fact in differen- 
tiating a ptosis of a normal kidney and an 
ectopic pelvic kidney. 

There is always the possibiUty of mis- 
taking a pelvic kidney for a tumor. One 
of our patients had two exploratory opera- 
tions in an attempt to remove a supposed 
ureteral calculus. The notes of the second 
operation stated that a mass was found in 
the pelvis and that the calcification was 
evidently in this tumor (Figs. 2 and 3). 
The excretory urogram, however, showed 
the mass to be an ectopic kidney with a 
stone. 

We wish to emphasize the danger of 
removing a sohtary pelvic kidney errone- 
ously diagnosed as a tumor. Before oper- 
ation is undertaken, an excretory urogram 


or cystoscopic examination, with a pyelo- 
gram, is extremely important in all cases 
of congenital anomalies of the reproduc- 
tive organs in the female, atypical masses 
in the pelvis, or low-lying calculi when 
there is no history of symptoms indicating 
passage down the ureter. 

2020 E. 93d St. 

Cleveland 6, Ohio 
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High-Altitude Joint Pains (Bends); 

Their Roentgenographic Aspects^ 


SYDNEY F. THOMAS, M.D., and OWEN L. WILLIAMS, M.D. 
San Francisco, Calif. 


I N DEEP-SEA diving the respiratory gases 
are forced into solution in the body 
fluids and tissues as a result of increased 
pressure. When return to the surface is 
fairly rapid, these gases are present in a 
supersaturated state, and bubbles fre- 
quently form. Extremely small at first, 
these go through a period of expansion, 
followed by gradual absorption. Nitro- 
gen gas, being physiologically inert, is 
most important in causing these bubbles; 
its inertness results in their slow absorp- 
tion. Ascent to altitudes of 25,000 feet or 
higher in aircraft results in a similar super- 
satmration of dissolved gases, with a tend- 
ency to bubble formation. The intense 
pain of “caisson disease,” commonly 
spoken of as diver’s “bends,” has its 
counterpart in aviator’s “bends,” result- 
ing from exposure to extremely high alti- 
tude. The symptoms can readily be 
elicited by simulated flight in an altitude 
chamber. Ordinarily the pain disappears 
at about 25,000 feet during the return to 
ground-level pressure. It is thought that 
the “bends” pains are due to expanded 
extravascular bubbles, as a direct or in- 
direct pressure effect. It has also been 
suggested that intravascular bubbles may, 
through ischemia, stimulate the pains of 
'bends.” Symptoms are more frequent 
and more severe if exercise is engaged in 
at the high altitude. They are most 
commonly referred to the joints (1). 

With the intent to clarify the etiology 
of aviator’s “bends,” we have made a 
roentgen study of the affected parts in a 
decompression chamber at altitudes of 
35,000 and 38,000 feet, both in the pres- 
ence and absence of pain. As our work 
progressed, we learned of work being done 


by others in the same field and have re- 
ceived many helpful ideas from them. 

The first reported roentgen observation 
of gas in the tissues in “bends” seems to 
have been by Gordon and Heacock in 1940 
(2). A patient who had been working un- 
der pressure (25 lb. per sq. inch) suffered 
fracture of the proximal ends of the tibiae 
and was “decompressed” rapidly. Study 
of the published reproductions of the roent- 
genograms suggests that the authors may 
have been misled by a lipohemarthrosis. 
This is not an uncommon occurrence after 
fracture at this site, and a layer of fat 
floating on top of blood in the synovial 
cavity can indeed imitate a bubble of gas. 

METHODS 

In our studies lateral views of knees were 
made on non-screen film with a small port- 
able x-ray machine. Often pain was pres- 
ent in only one knee, but films of both 
knees were made (routinely) for control. 
Similar films were also made of the subjects 
at sea level. No extensive studies of the 
chest or abdomen were attempted. 

RESULTS 

In every person, whether with or with- 
out “bends” pain, gas can be shown in the 
knee joint at an altitude of about 20,000 
feet, increasing to a maximum in about 
thirty minutes at 30,000 feet. 

The demonstration of large volumes of 
gas (estimated at 50 to 75 c.c.) is clearly 
seen in Figure 1. Gas in the knee joint, 
however, is not necessarily associated with 
pain and may be freely aspirated. It con- 
sists of nitrogen, oxygen, and carbon diox- 
ide, approximately in equilibrium with the 
normal blood gases. It appears also in 
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Fig. 1. Large collection of gas in the synovial space 
of the knee; more specifically, the suprapatellar bursa. 
This subject had been at an altitude of 38,000 feet for 
twenty-eight minutes and had no bends or pain. 

periarticular tissues : (a) in small irregular 
collections, (5) in small discrete bubbles, 
(c) in streaks along fascial planes and 
tendons. 

CONTROLLED EXPERIMENT 

These studies were carried out at 35,000 
feet altitude, which was attained at a 
rate of 5,000 feet per minute. Exercise, 
consisting of five squats to the “heel- 
sitting” position, was done every three 
minutes to increase the speed of appear- 
ance of pain in the knee. Films were made 
only on subjects with knee pain of moder- 
ate or greater severity. Films were made 
of the knee without pain for control pur- 
poses. 

"Most of the films were interpreted twice. 
A count was made of the number of bubbles 
that were discrete and found posterior to 
the femur in the upper popliteal fossa 
(Fig. 2). The amount of streaking was es- 
timated on a 0 to 3 scale. 

Thirt}"-five observ'ations were made on 


27 individual subjects, with the following 
results : 

1. Bubbles with pain, 46; bubbles 
without pain, 28. Critical ratio 2.4 (barely 
significant). 

2. Streaking with pain, 47; streaking 
without pain, 15. Critical ratio 3.71 
(highly significant). 



Fig. 2. A collection of discrete and irregular hr • 
bles (A) is seen posterior to the distal end of the s i 
of the femur. Note also the rvavy streak of gas w ' 
undoubtedly lies in a fascial plane or along ^ „ 

(B). This subject had moderately 
had been at 35,000 feet for ten minutes, having 
three series of deep-knee bending. 

3. Total tissue gas (bubbles plus 
ing) with pain, 63; without pain. 
Critical ratio 3.3 (significant). 

The critical ratio is a measure o ^ 
statistical dependability of a difference, 
and is defined as the mean difference J 
vided by the standard error of the mean i 
ference. For 27 individuals, a critica ra i 
of 2.1 is possibly significant, while a ra i 
of 2.8 or greater is definitely signincan • ^ 

The results of this analysis indicate I h ^ 
the greater the amount of ^5 

streaking seen in the periarticular ’ 
the more likely is “bends” pain to oc 
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Both bubbles and streaking may occur in 
the absence of, pain. To our knowledge 
there is no characteristic roentgenographic 
picture with which the pain is correlated. 

The gas is usually reabsorbed from the 
soft tissues and joint spaces by the time 
sea level is reached, although we have seen 
small (2 mm.) bubbles persist in a few in- 



Fig. 3. Collection of gas in the. vaginal sheath of 
the flexor tendon. This was easily palpable and could 
be milked along the length of the finger. I^o pain was 
experienced. 

stances for as long as five minutes after 
return to sea level. 

We have not been able to demonstrate 
free gas in the subarachnoid or subdural 
spaces at altitude in the presence of pain 
(2 subjects), even though gas bubbles have 
been demonstrated in the spinal fluid of 
animals by Haldane et al. (3) . 




Fig. 4. An example of various foci of gas forma- 
tion in the wrist, indicated by arrows. This subject 
had no pain. 


Free gas could not be shown in the peri- 
toneal or pleural spaces (3 subjects). 

SUMMARY 

1. Demonstrable gas is present in the 
soft tissues and synovial spaces when the 
body is subjected to decompression, al- 
though pain may be absent. 

2. Bends pain is more likely to occur 
when the quantity of periarticular gas is 
greatest, but no characteristic pattern of 
gas formation has been recognized in bends. 

1019 Hampshire St. 

San Francisco, Calif. 
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A Contribution to the Treatment of Post-Irradiation Necrosis' 

JOHN E. MOSELEY, M.D.= 

New York, N. Y. 


T he management of post-irradiation 
ulcers is one of the most perplexing- 
problems confronting radiotherapists and 
dermatologists. Such lesions are usually 
punched-out ulcers, the -walls of -which are 
composed of thick ischemic fibrous tissue. 
The ulceration itself represents the area 
of greatest ischemia. Local vascularity is 
at a minimum, the blood vessels sho-wing 
marked sclerosis of the intimal, medial, 
and muscular coats. These tissues, then, 
are deprived of their normal capacity for 
gro-wth and repair and therein lies the dif- 
ficulty of accomplishing the healing of such 
lesions. 

Numerous conservative, non-surgical 
methods of treating post-irradiation ulcer- 
ations have been tried. Among the agents 
employed are ultraviolet radiation (1), the 
aloe vera leaf (2), ointment containing 
pancreatic ferments (3), radium, and an 
assortment of sah'^es. The results of treat- 
ment with these non-surgical methods have 
not been satisfactory, Conway (4) con- 
cludes that conservative measures are of 
Uttle value in the eradication of necroses 
following roentgen and radium therapy 
and that these lesions must be treated by 
surgical intervention. Surgery, however, 
must be radical and is often attended by 
poor cosmetic results. Moreover, not 
exery patient will consent to operation. 

In view of these circumstances, the vir- 
tues of any other proposed conservative 
method of treatment should be carefully 
appraised. vSellers (5) recently reported 
tliree cases of “x-ray burns” in which 
local application of estrogenic hormone in 
oil yielded excellent results. One of the 
patients was tlie autlior himself. He and 
one of his patients — both with ulcers of the 
fingers following overexposure to roentgen 
rays — had undergone the full gamut of 

' From the Radiation Therapy Department (Ira I. 
Accepted for publication in June 1944. 
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ointment appheations, “with but slight 
avail.” After ten months of unsuccessful 
treatment, estrogenic hormone in oil solu- 
tion was applied to the crater of the ulcer- 
ations three to six times a day. Improve- 
ment was noticeable within fifteen days. 
Subsequently, sesame oil was used as a 
control without visible results. Finally, 
after thirty days of continuous application 
of estrogenic hormone, the lesions healed. 
In the third patient, -with a roentgen-ray 
ulcer of the left index finger, treatment 
with estrogenic hormone for two months 
resulted in complete healing. 

Another favorable report along these 
lines is that of Wagner (6). He treated 7 
patients with roentgen-ray ulcers — 3 men 
ranging in age between thirty -five and sev- 
enty and 4 women between forty-four and 
seventy years of age — ^with an ointment 
containing synthetic estrogen, applying 
this locally every'- day to the resistant le- 
sions. This therapy resulted in 2 cures, 
while 5 patients were greatly improved. 
Wagner observed formation of granulation 
tissue and beginning epithelization under 
the influence of the hormone ointment. 

Encouraged by these reports, particu 
larly the article by Sellers, we decided to 
place on estrogenic therapy two cases of se 
vere post-irradiation necrosis which were 
under our care. 

Case I; J. S., a white female, aged 43 years, 
referred to us for radiation tlierapy of a 
the cen.dx. Between Oct. 7 and Dec. 7, 1. 0 
received a total of 3,000 r to each of four pe \ ic a ^ 
anterior and posterior, right and left. On c . ^ 
1937, radium was inserted in the cervical ^ 

sound containing three 10-mg. tubes; ui a ‘ 
colpostat containing three 1.5-mg. 
in the vagina adjacent to the cer\ix. - 
of 7,000 mg. hours was applied. In Fehruar) 
each pelvic area was given anotlier 1 ,000 r. 

\Yhen the patient was next seen, m e 
1939, some telangiectasis had developc o' 

Kaplan, Director), Bellevue Hospital, Nc" ^or" 
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Figs. 1 and 2. Case I. Figure 1 (above) shows post-irradiation lesions on both sides of the 
lower abdomen. On the left side there is severe telangiectasia; on the right side, a deep ulcera- 
tion measuring 6.5 X 7.0 cm. 

Figure 2 (below) shows unchanged telangiectasia on the untreated left side and completely 
healed ulcer on the right side following application of estrogenic ointment. 


lower abdominal areas, progressing by March 1940 
to severe telangiectasia with thickening. In De- 
cember 1942 the patient noticed a painful ulceration 
on the right side, in the center of the telangiectatic 


area. In January 1943 she reported to the clinic, 
and at tliat time a- deep ulceration, measuring 6.5 X 
7.0 cm., was present in the right lower quathrant of 
the abdomen. The edges of the necrotic area ■were 
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Figs. 3 and 4. Case II. Deep post-irradiation ulcer below angle of jaw (left), with complete 
healing following therapy with estrogenic ointment (right). 


sharp and indurated, the skin was thick, and tliere 
was severe telangiectasia of the surrounding skin. 
On the left side there was no ulcer but telangiectasia 
was severe ; the skin was appreciably thickened and 
board -like (Fig. 1). 

A biopsy specimen taken from the edges of the 
ulcer did not reveal malignant growth. Surgerj' was 
advised but was refused. Therefore, on Feb. 2, 
1943, treatment with estrogenic ointment was insti- 
tuted. An amount representing the equivalent of 
5,000 I.U. of estrone was applied to the ulcer, no 
tlierapy being given to the unulcerated left side. 
The lesion was then covered with a gauze dressing 
which had been coated with vaseline to prevent ab- 
sorption of tile estrogenic ointment by the dressing. 
This procedure was repeated twice a week for one 
month. At the end of this period the ulcer showed 
some filling in from below but its width and length 
were unchanged. It was therefore decided to in- 
crease the dose of tlie estrogenic hormone. The pa- 
tient was instructed to apph’ the ointment herself 
ever}' day (.5,000 I.U.) and to report at the clinic 
twice a week. The “dosules" — individual dose con- 
tainers — assured exactness of dosage. This technic 
resulted in steady improvement, and on June 1, 
1943, tlie lesion was completely healed (Fig. 2). On 
the left side, which had received no tlierapy, there 
was no change in the telangiectatic area. 

Case II: J. F., a white male, aged 67 years, was 
admitted to our clinic in May 1940 with a squamous- 


cell epithelioma of the tongue with cervical nietas- 
tases. Between July 19 and Aug. 2, 1940, he re- 
ceived 1,350 r to the right side of the neck, including 
a palpable submaxillar}^ node, and 1,350 r to the left 
side of the neck, which also included a metastatic 
submaxillar}^ node. On Aug. 8, radium in the form o 
four GO-mm. 2-mg. needles was inserted in the cer- 
vical nodes on each side and sixteen 2 mg.-necd es 
were inserted into the tongue lesion. Each side o 
the neck received a total of 1,152 mg. hours and t ic 
tongue received a total of 3,072 mg. hours. ^ 

in the left side of the neck slowly disappeared u 
the right submaxillary node failed to show muc i re 
sponse. On Dec. 5, 1940, anotlier eight CO-mm. 
mg. needles were inserted on this side, for a o * 
of 2,184 mg. hours. Thus, the right side of thenee 
received a total of 3,330 mg. hours of „ 

In July 1942, the patient presented a uc 
ulcer just below the angle of the right jau. 
surrounding skin was extensively telangiecta ic 
thickened. The ulcer was punched-out in app _ 
ance, with thick indurated walls. It had 'c s ^ _ 

of a triangle, each side measuring approxnna 

cm., and was fixed to the underlying tissues. 
was a yellow slough in the crater (Fig. 3). - ^ 
specimen taken from the edge of the ulcer * 
reveal malignant tissue. The lesion uas 
with an assortment of ointments until Jan. i 
when it was decided to institute treatinen '' 
trogenic ointment. An amount represen u 
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equivalent of 5,000 I.U. of estrone was applied daily 
to the lesion and a protective coating of vaseline 
gauze dressing was placed over the ointment. The 
ulcer began to fill in from the bottom two months 
after initiation of treatment and by Aug. 30, 1943, 
was completely healed (Fig. 4). 

DISCUSSION 

The factors probably accounting for the 
gratifying results attending the use of es- 
trogenic ointment in these two cases of 
post-irradiation necrosis are the vasodilat- 
ing effect of follicular hormone upon the 
smallest blood vessels of the skin and its 
selective growth-promoting action. 

Experimenting in normal adult males, 
S. R. M. Reynolds and F. I. Foster (7) 
studied the peripheral vascular effect of 
estrogens. Two-thirds of their 20 sub- 
jects showed an increase in finger volume 
following administration of a preparation 
in which estrone predominated (two of the 
men were treated with a stilbestrol prep- 
aration instead). This volume increase, 
lasting from half an hour to an hour, is 
dependent on dilatation of the small vessels 
of the skin beyond the arterioles. The 
-same authors (8) found that estrogens will 
dilate the smallest blood vessels of the 
rabbit’s ear. Reynolds and Foster with 
their associates (9) also measured the der- 
movascular effects of estrogen on women 
in the menopause. The response, charac- 
terized by an increase in finger volume, is 
held to be the result of vasodilatation of 
the smallest vessels distal to the arterioles. 

Impaired circulation is one of the eti- 
ologic factors in failure of a chronic ulcer to 
heal. Thus, by exerting a vasodilative ef- 
fect on the small vessels of the tissues sur- 
rounding the lesion, estrogens enhance 
the blood supply of the adjacent parts with 
ensuing acceleration of the repair process. 

Another salutary effect of estrogen may 
lie in its potential growth-promoting 
effect on granulation and epithelial tissue. 
It has long been known that estrogens are, 
in a way, growth substances, affecting, for 
example, uterus, vagina, fallopian tubes, 
external genitalia, and breasts. The hor- 
mone not only promotes the growth of 


these organs but also causes changes in the 
epithelium of the vagina, cervix, and 
uterus. The application of the estrogenic 
hormone in gonorrheal vaginitis in chil- 
dren, in senile vaginitis, and in vaginal hy- 
poplasia is predicated on its induction of 
cellular prohferation. The rationale for 
estrogen administration in ulcerative cer- 
vicitis is the same. While it is not within 
the scope of this presentation to prove the 
induction of such cellular proliferation by 
estrogen in the ulcer cases reported, the 
possibility of such an action outside of the 
reproductive tract should be kept in mind. 

SUMMARY 

Two severe cases of post-irradiation ne- 
crosis are presented, in which the appli- 
cation of an estrogenic ointment brought 
about complete healing of the ulcers. A 
possible rationale for such therapy is 
briefly discussed. 

Acknowledgment: The estrogenic ointment 
used in this study was Menformon Dosules gener- 
ously supplied by Roche-Organon, Inc., Nutley, 
N. J., through the curtesy of Dr. Leo Pirk. 
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Radiology vs. the Monsoon: Effect of Climate upon Equipment' 

LT. COL. PHILIP J. HODES, M.C., A.U.S., and 1ST. LT. GEORGE P. KEEFER, M.C., A.U.S. 


T he present communication is in- 
tended for those who are interested 
in the physical and technical aspects 
of radiology. Radiologists whose con- 
cern in their specialty is purely medical 
need read no further, for it is our purpose 
to discuss the behavior of x-ray equipment 
exposed 'to unusual climatic conditions. 

Before presenting our experiences, it 
seems fair to state that the apparatus used 
in our department was not meant for opera- 
tion in a monsoon area alone. The global 
aspects of World War II made it neces- 
sary to employ the same equipment under 
cHmatic conditions of all sorts. Neverthe- 
less, these machines have given excellent 
service no matter where used. 

The wide variations in the humidity and 
temperature in India produced defects 
and failures in our equipment which we 
believe are worth recording. Whereas 
none of these “breakdowns” was consid- 
ered a major problem, they did cause 
trouble and had to be recognized and rec- 
tified. It is with the hope that our ex- 
periences may help others working in a 
similar climate that these difficulties have 
been reviewed and are presented here. 

The yearly rainfall in that part of India 
in which our hospital was located averaged 
about 120 inches. Most of this precipita- 
tion occurred during June, July, August, 
and September, when the monsoon was at 
its height. April, May, and October were 
also wet but ufith much longer rain-free 
inter\’^als. 

The humidity varied between 85 and 100 
per cent during the monsoon. Vdiereas 
during the rest of the year the figure was 
not so high, it frequently remained above 
80 per cent. During November, Decem- 
ber, January, and February, at about five 
o’clock in the afternoon a heavy fog settled 
over the valley in which we were situated 
and did not hft until eight o’clock the next 


morning. During these months, how- 
ever, the middle of the day was usually 
dry. The temperature in the shade varied 
from a low of about 55° during the winter 
months to about 95 ° during the monsoon. 

In summary, the weather in the en- 
virons of our hospital was damp or wet 
most of the time, uncomfortably hot about 
half of the time, and very dry about one- 
quarter of the time. 


effect upon x-ray film 
While we were aware of the untoward 
effects of heat and humidity upon unex- 
posed x-ray films, we were surprised to 
find serious fogging of untropically packed 
films six to nine months before the film 
expiration date was reached. This lyas 
not true of tropically packed film, whidi 
in most instances remained in excellent 
condition. But, whereas films thus packed 
in metal containers remained in better 
condition than those delivered in paraffin- 
soaked cardboard boxes, we felt that the 
added expense^ of the metal containers 
used for tropical packing was not justifie 
if the films were to be used before the ex- 


piration date and the cardboard boxes were 
not damaged. When tropically pac'e 
films manufactured by the same company 
were examined at the end of the same e.x 
piration period, little gross difference lu 
observed between the quality of o 
packed in metal containers and o 
sealed in paraffin. On the other m i 
considerable difference existed 
tropically packed films prepared by i 
ent companies. Indeed, the fil» ^ 
manufacturers could not be use 
though it had been tropically pacKc * 
the expiration date was not excee ^ 

An extremely common i), 

ous localities in India was mo \ , 
Unless precautions were taken, 
graphic and x-ray films v 


> Accepted for publication in June 1944. nnhie to obtain 

-We assumed that the metal containers were more expensive although we were u 
comparisons. 
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covered with its scum-like patches. It 
developed much more commonly after the 
films had been exposed and processed, 
probably due to removal of the protective 
wrapping material. The mold appeared as 
irregularly shaped gray or greenish patches 
which spread rapidly across the surface 
of the film, disfiguring it within a few days. 
Whereas rapid drying and the use of some 
type of container in which the films could 
be enclosed delayed the process for weeks, 
within several months the mold frequently 
began to develop around the edges of the 
film. 

Various procedures have been advised 
to prevent film from becoming moldy. 
We found it most expedient to use a solu- 
tion of 5 per cent formaldehyde in which 
the completely processed fihn was immersed 
for one minute, after which it was allowed 
to dry slowly in the air. The film thus 
partially dried was then completely dried 
in the regular army field dryer, a proce- 
dure which we beheve was of paramount 
importance in preventing mold. Ordinary 
care was observed at all times to keep dirt 
from settling upon the films until they 
were stored, "vhiile not 100 per cent ef- 
fective, these precautions prevented the 
growth of mold almost entirely. 

FILM PROCESSING 

When the Radiological Department first 
began to operate, freshly prepared de- 
veloping and fixing solutions ready for use 
were available. When these chemicals 
became exhausted, a new stock was pre- 
pared with tap water, as there was no dis- 
tilled water available for making solu- 
tions. The solutions 'were prepared in 
enamelware buckets at proper tempera- 
ture by a technician who had specialized 
in film processing in civilian life. The 
chemicals dissolved completely and the 
solutions were allowed to stand twenty-four 
hours before use. 

^A^hen adequately exposed films were 
processed in these freshly made solutions, 
the images were barely perceptible. It 
was obvious that something was wrong 
with the developing solution. A second 



Fig. 1. Mold on a roentgenogram. This film, about 
nine months old, was not immersed in 5 per cent 
formaldehyde when processed. The mold colonies are 
represented by the small gray patches. 

container of developer was then prepared, 
with the same water, with the same result. 
The image was barely distinguishable 
after the film had been fixed. Appar- 
ently the reducing agents in the developer 
were exhausted by some substance in the 
water. It was believed that the chlorine 
used in the hospital water supply was to 
blame. 

Since we had no distilled water and no 
facilities for collecting rain water, river 
water was obtained, which was boiled and 
filtered. The developing solution made 
from this water was also exhausted before 
it was used. 

A third water supply was then tapped, 
a well at some distance from the hospital. 
The solutions made with this water be- 
haved normally, and we continued to 
use it until the hospital water supply was 
changed, following which we encountered 
no difficulty with our solutions even though 
chlorine was still used. 

The indications were that the original 
water supply contained enough organic 
and inorganic waste to exhaust the reduc- 
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Fig. 2. Fixing solution scum, scraped from the top of a freshly made 
10-gallon container of fixing solution. It had the consistency and color 
of chocolate ice cream. It represented about 6 ounces of debris. 



Fig. 3. Cassette storage bin made of wood, with two 25-watt bulbs in the 
bottom. Note slots for 14 X 17-inch cassettes within the box. Smaller 
cassettes and fluoroscopic screens were stored in a second bin of similar con- 
struction. 


ing properties of the elon and hydroqui- 
none contained in the developer. This 
water was drawn from a river swollen 
by the monsoon and extremely turbid, 
in which dead animals could be seen float- 
ing constantly. Whereas the new water 
supply to the hospital came from the same 
source and contained chlorine, we had no 


further difficulty with processing 
tions, probably as a result of the fi ^ 
and the addition of settling tanks 
water system. 

In spite of filtration and settling ’ 
however, enough silt still remaine _ 
water to clog surface drains and col e 
sediment in the processing tanks. 
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paring fixing solutions the silt formed a 
mud-like scum on the surface, which had 
to be carefully removed (Fig. 2). Unless 
this was done, the silt was deposited upon 
the film in appreciable quantities. The 
dirt in the developing solution settled to the 
bottom of the container, from which it was 
scraped and washed whenever new de- 
veloper was prepared. 

Constant vigilance was necessary to 
prevent sweat from marring films and 
cassette screens. Perspiration from the 
hands and forearms was particularly dif- 
ficult to control. Once dropped upon 
screen or film emulsion, its imprint could 
not be entirely eradicated. The most 
serious damage occurred in cassettes, 
where moisture made the film emulsion 
stick to the emulsion of the screen. This 
frequently resulted in permanent scarring 
of the screen emulsion. To prevent this, 
our technicians were trained to open 
cassettes just a few inches, thereby mini- 
mizing screen damage while removing films 
and reloading cassettes. 

CASSETTES 

Standard bakelite-faced cassettes of the 
type seen in the United States were used 
during the past year. Whereas little dif- 
ficulty in maintaining good screen contact 
was experienced in the 8 X 10- and 10 X 
12-inch cassettes, the 14 X 17-inch screens 
required remounting. Practically every 
pair of screens in the 14 X 17-inch cassettes 
was remounted at least twice because of 
bulging of the bakelite face. In some in- 
stances the screens were remounted three 
or four times during the year. In spite 
of these efforts, screen contact remained 
poor in about one-half of the 14 X 17-inch 
cassettes, and several had to be discarded. 

The effect of the monsoon upon the cas- 
settes would have been much worse had 
not some attempt been made to protect 
them. Due to the lack of dehydrating 
substances, the cassettes were stored in 
an electrically heated wooden box (Fig. 3). 
Two 25-watt bulbs placed in the bottom of 
this well ventilated box served the purpose 
to some degree of satisfaction. 



Fig. 4. Intensifying screen in cassette, showing 
blisters in screen emulsion which had broken open (A) 
and an intact bleb with its surface unbroken (B). 


Not infrequently small bhsters developed 
on the surface of the screens. These thin 
blebs varied considerably in size, the 
largest being several centimeters in diame- 
ter and about 2 mm. thick (Fig. 4). Their 
surface was thin and seemed to blend 
with the surrounding emulsion. Whether 
these blisters were due to droplets of sweat 
or humidity alone was never determined. 

MOVABLE POTTER-BUCKY DIAPHRAGMS AND 
WAFER GRIDS 

Potter-Bucky diaphragms and wafer 
grids were of standard construction with 
bakelite (or composition?) surfaces and 
strip metal edges. They fared no better 
than the cassettes in the local heat and 
humidity. One Potter-Bucky diaphragm 
swelled so badly that it stuck in its housing 
and could not be moved. When the bake- 
lite and the metal frame were removed, 
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Fig. 5. Test film of wafer grid. Roentgenogram of 
chest made with wafer grid exposed to monsoon for six 
months. 


1/4- to 1/2-inch ripples immediately ap- 
peared in the lead laminated grid. This 
grid was discarded. 

Of the two 14 X 17-inch wafer grids, 
one was discarded in six months because 
of distortion. Its lead laminations be- 
came twisted and interfered with proper 
radiography (Fig. 5). Whether the flat 
sheets of composition material buckled 
first, allowing the grid itself to warp, or 
whether the grid was primarily to blame 
could not be definitely determined. It 
seemed that, as a result of the heat and 
humidity, the two flat sheets of composi- 
tion material buckled first, thereby allow- 
ing the grid to change its shape. Indeed, 
buckling of the flat composition sheets was 
enough to leave a gap of 1/4 inch between 
its fitted margins and the metal stripping 
which held the grid together (Fig. 7). 
Part of this gap was due to actual bowing 
of the metal strips themselves, the two 
strips lying parallel to the lead laminations 
being tlie only ones affected. The metal 
strips lying perpendicular to the lead lami- 
nations remained perfectly straight. 

We felt that the grid itself also suffered 
as the result of the climate, in spite of the 


shellac, varnish, or other substances with 
which it was painted by the manufacturer. 

FLUOROSCOPIC screens 

Of three fiuoroscopic screens, none toler- 
ated the monsoon. All warped and re- 
vealed a wavy appearance with at least 
five or six crests and troughs across the 
surface (Fig. 6). The lead glass covering 
the face of the screen was unaffected. 
The bakelite back of the screen, however. 



Fig. 6. Fluoroscopic screen showing wavy appar- 
ance under the lead glass. Patches of color resembimg 
Newton’s rings were seen in indirect sunhgnt a 
crest of the waves. The shape of the waves 
changed by pressure upon the bakelite bacK o 
screen. 

<( • ” 

was definitely buckled and had a 
to it when pressed against the lead glass. 

These changes were unquestionably ue 
to moisture. When the lead-glass sur acc 
was obseiwed in indirect sunlight, 
irregular iridescent patches of color cou 
be seen along the crests of the waW scree 
which were in contact with the inner su 
face of the glass. These looked ' 
like Newton’s rings. The size, ^ s a . 
and position of these Newton s 
patches were easily affected by 
against the warped bakelite bac ' o 
screen, which brought differeiit sur 
of the emulsion in contact with i 

Finally, we had the distinct 
that the quality of the fluoroscopic o 
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seen upon these screens had also been ad- 
versely affected. The luminescence of 
the screen seemed less intense and the 
images less distinct. Unfortunately we 
had no means to prove this. 

SHOCK-PROOF CABLES 

Of the eight shock-proof cables used 
during the past year, four broke down. 
All the failures developed at the cable 
terminals, where moisture probably col- 


DISCUSSION 

The importance of protecting x-ray 
equipment and accessories from heat and 
humidity cannot be overemphasized. 
Radiologists in this theater of war were 
not alone in their difficulties. Similar elec- 
trical and structural annoyances were 
habitual wherever electrical equipment 
was employed, unless the apparatus had 
been built especially for a monsoon area. 

Corrosion caused no end of trouble and 



Fig. 7. Corner of wafer grid . Note how the strip metal edge, D, bowed and the 
bakelite sheeting buckled to form the defect at A. Metal edge D was parallel to 
the lead laminations in the grid. Metal edge E, which was perpendicular to the 
lead laminations, remained perfectly straight. Two screws in the corner of the 
grid designated by B became loose and had to be replaced by other screws, the caps 
of which are barely visible. C is a film defect. 


lected in spite of weekly applications of the 
prescribed special vaseline. Definite char- 
ring was demonstrated in the composition 
around the ends of the cables and in the 
tube and transformer housings into which 
the cable terminals were inserted and had 
shorted (Fig. 8). Whether this was due 
to moisture alone or to fluctuations in the 
primary power supply with high inverses 
on self-rectified equipment was never de- 
termined. Both probably were factors 
in the cable failures. It was noteworthy 
that the cables were not punctured near 
the center; the failures occurred at the 
cable insertions. 


had to be constantly combated by scraping, 
sandpapering, and repainting, in spite 
of the fact that thin films of oil were ap- 
plied to exposed surfaces several times a 
week. Contactors, switches, rheostats, 
meters, and viewing boxes all were trouble- 
some at some time or other due to the 
climate. Of all substances, stainless steel 
withstood the rigors of the monsoon best. 
The painted metallic surfaces of the x-ray 
machines also stood up satisfactorily ex- 
cept at corners from which paint had been 
chipped or where pieces of metal had been 
imperfectly welded. Rubber covering for 
cables of all types retained its texture and 
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Fig. 8. Shock-proof cables, showing characteristic scarring with charred 
irregular crevices. At A , the insulating composition was scraped with a knife 
to reveal the depth of the charred portion in the insulator. (Dirt in the end 
of the latter terminal was picked up after the cable had failed.) 


protective qualities. At the end of one 
year lead rubber showed no unusual de- 
terioration. 

It was our good fortune to have a visitor 
who had spent over fifteen years installing 
and repairing x-ray equipment in this part 
of the world and in other countries where 
the monsoon is a constant threat. We 
were grateful to learn that ours was not 
a unique experience. He had met the 
same difficulties in other installations even 
less exposed to heat and moisture than we 
were. 

In some respects radiological depart- 
ments ser\dng our Armed Forces outside 
of the continental United States have 
acted as “proving grounds” for x-ray 
equipment. Unfortunately we did not 
possess the technical skill to take full ad- 
vantage of our opportunity to study thor- 
oughty the behavior of x-ray equipment 
exposed to heat and humidity. Never- 
theless, we learned enough during the 


past year to convince us that the efficient' 
and durability of x-ray equipment used in 
temperate climates could be enhanced b) 
rectifying the deficiencies observed in our 
“proving ground” in India. 

SUMMARY 

1. We have reviewed our experiences 
with x-ray equipment exposed to unusua 
heat and humidity for approximately one 

^ 2. We have recorded and illustrated 
the difficulties encountered in the hope 
that others working in a similar clinia e 

may find them helpful. ,. 

3. Most of the disorders seem refflecu- 
able. Corrective measures may prowng 
tlie life and enhance the efficiency oi x-r 
equipment used in temperate climates. 

Note: The photographs reproduced in g 
paper were made by the Museum an 
Arts Service, Army Medical Museum. 



Depth Dose Measurements at 400 Kilovolts' 

LILLIAN E. JACOBSON 
Physicist, Monlefiore Hospital, New York 


I T IS THE PURPOSE of this paper to give 
the results of depth dose measurements 
on a 400-kv. machine. Because of the dif- 
ficulty in making measurements in water, 
with a removable chamber, the depth 
doses were measured in a Masonite pressd- 
wood phantom. 

Pressdwood is not “standard” and may 
vary in density and composition. It is 
therefore advisable to compare the par- 


and measuring .30 X 30 cm. The density 
of the material was about 1.05 gm./c.c. 
The phantom was always 25 cm. thick. 

A- group of six boards was drilled so that 
the ionization chamber fitted snugly into 
them. These six boards were divided into 
two sets. In one set the chamber rested; 
the other set covered the chamber. These 
two sets will be called the chamber boards. 
The surface measurements were made with 


Table I; Depth Dosage Table for 400-kv. Roentgen Rays (hvl. 4 mm. Cu), for Fields of 25, 50, 100 

AND 200 SQ. CM. 



60 cm. F.S.D. 

70 cm. F.S.D. 

80 cm. F.S.D. 

Depth 

25 

50 

100 


25 

50 

100 

200 

25 

50 

100 

200 

sq. 

sq. 

sq. 


sq. 

sq. 

sq. 

sq. 

sq. 

sq. 

sq. 

sq. 


cm. 

cm. 

cm. 


cm. 

cm. 

cm. 

cm. 

cm. 

cm. 

cm. 

cm. 


Per Cent of Surface Dose 


5 cm. 

60 

64 

67 

71.5 

64.5 

68.5 

72 

75.5 

65.5 

70 

73- 

76.5 

6 

51 

65.5 

59 

65 

54.5 

59 

64 

68 

55.6 

59 

64.6 

70.5- 

7 

44 

48.5 

52 

58.5 

46.5 

51.2 

56.7 

61 

47.5 

50.7 

57.5 

64.5 

8 

38 

42.5 

46 

52.5 

40 

45 

50.2 

54.5 

40.5 

44 

51 

58.8 

9 

33 

36.7 

40.5 

47.2 

34.5 

39.3 

44.5 

48.7 

35 

39 

45.5 

53 

10 

28.5 

32 

36 

42.5 

29.8 

34.5 

39.5 

43.5 

30.5 

34.2 

40.3 

47.5 

15 

13.5 

15.5 

20 

24.5 

14.5 

18.5 

21.5 

25 

15.2 

19.3 

22.3 

27 

20 

6.5 

7.5 

10.5 

13.5 

7.2 

10 

11.7 

14.2 

7.7 

10.8 

12 

15 

Exit 25 

3 

4 

5 

7 

3.7 

4.5 

6 

7 

4 

5.3 

6.3 

8 


ticular sample with water before beginning 
a series of measurements. A comparison 
was made between the depth doses in our 
sample of pressdwood and water, using 
the same ionization chamber in each, at 
100 kv., hvl. 1.86 mm. Al, 200 kv., and 
400 kv. The depth doses agreed to within 
about 5 per cent. Since this obtains, this 
pressdwood phantom can be used for depth 
dose measurements instead of water at the 
above voltages. 

EXPERIMENTAL WORK 

Measmements were made with a Vic- 
toreen condenser dosimeter, removable 
type ionization chamber. The phantom 
was made of Masonite pressdwood, each 
board having a thickness of 0.373 cm. 

^ Accepted for publication in May 1944. 


the ionization chamber half “submerged” 
in one set of chamber boards in the same 
manner as surface measurements are made 
for water. At other depths, measurements 
were made with the chamber snugly en- 
cased in the chamber boards at definite 
distances from the surface. Measurements 
were reproducible. The water phantom 
used for comparisons had the same dimen- 
sions as the pressdwood phantom. 

The radiation from the 400-kv. machine 
had a half- value layer of 4 mm. Cu when a 
2 mm. Cu -f 1 mm. Al filter was added. 
The size of the field was obtained by 
means of an Oddman fight box, which gave 
the outline and center of the field and also 
indicated the distance. The adjustable 
diaphragm at the bottom of the box was 
located at 53 cm. from the target. 

The roentgen rays from the 200-kv. 
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Table II : Comparison of Depth Doses for 400 kv., 
HVL. 4 MM. Cu WITH 200 KV., HVL. 2 MM. Cu, 

AT 80 CM. F.S.D. 


Depth 

4 cm. X 

5 cm. 

5 cm. X 

5 cm. 

10 cm. ; 

200 kv. 

< 10 cm. 

400 kv. 

200 kv. 

400 kv. 

5 cm. 

57 

65.5 

70 

73 

7 

i 39 

47.5 

54.5 

57.5 

10 

23 

30.5 

37 

40 

15 

1 10 

15.2 

18.8 

22.3 


machine had a half-value layer of 2.2 mm. 
Cu. The fields were outlined by means of 
cones coming down to the surface of the 
phantom. The limiting diaphragm was 26 
cm. from the target on top of the cone. 


Table II. The gain in depth dose for the 
smaller field is apparent. 

Comparison of Depth Doses Obtained by 
Different Investigators: The depth doses 
for 400 kv., for half -value layers ranging 
from 3.5 mm. Cu to 6 mm. Cu, as given 
directly or extrapolated for the specified 
distance, are tabulated in Table III. 
WTiere there are no numerical superscripts, 
the figures were obtained directly from 
curves or tables published by the indi- 
cated investigator. In the other cases 
the figures were obtained by using the 
inverse-square law to change from a F.S.D. 


Table III: Comparison of Depth Doses for Different Investigators at 70 cm. and 80 cm. F.S.D. and 

Different Field Sizes 








80 cm. F.S.D. 



hvl. in 

25 sq. cm. 


[ 200 sq. cm. 

25 sq. cm. 

100 sq. cm. 

200 sq. cm. 


mm. Cu 

5 10 

cm. cm. 
depth depth 

5 10 

cm. cm 
depth depth 

5 10 

cm. cm. 
depth depth 

5 10 

cm. cm. 
depth depth 

' 5 10 

cm. cm. 
depth depth 

5 10 

cm. cm. 
depth depth 

Jacobson 
Reinhard and 

4 

64.5 29.8 

72 39.5 

75.5 43.5 

65.5 30.5 

73 40 

76.5 47.5 

Goltz 

Meredith and 

(0.06 A°) 

60 30 

72 41 

71 42 ‘ 







Stephenson 
Mayneord and 

6.32 

58 ; 31. 6‘ 

69 42. 5» 

71 46 






Lamerton 

4 

57.5 30.3= 

71 42.5 

75 49.1 

57.4 30.25 

70.6 42 

75 48.6 

Glasser 

3. 6-5. 2 





... 43 

... 47 

Corrigan 




80.5 525 







* Extrapolated by inverse square law from 50 cm. F.S.D. This depth dose is for a 20 sq. cm. field. 
^ 20 sq. cm. field e.xtrapolated from 60 cm. F.S.D. 

* Extrapolated from 50 cm. F.S.D. 

■* These values are for a 400 sq. cm. field, not reduced to 200 sq. cm. for lack of a conversion factor. 
® These values are for a 400 sq. cm. field. Extrapolated from 60 cm. F.S.D. 

' These values are for a 20 sq. cm. field. 


RESULTS FOR PRESSDWOOD 
The depth doses obtained by using the 
Masonite pressdwood phantom, density 
1.05 gm./c.c., are plotted for 400 kv. and 
60, 70, and 80 cm. F.S.D. for fields of dif- 
ferent sizes in Figures 1, 2, and 3. Since 
it is sometimes more convenient to use 
tables, Table I has been compiled on the 
basis of the curves. 

Comparison of J^OO-kv. and 200-kv. X- 
Rays in Pressdwood: The depth doses for 
200 kv. were measured for fields 4X5 cm. 
and 10 X 10 cm., at SO cm. F.S.D. These 
curves are plotted in Figure 3, which shows, 
also the doses with 400 kv. for the same 
distance. The results are tabulated in 


of 60 cm. to 70 cm. No correction was 
made when a field of 400 sq. cm. was com- 
pared with a 200 sq. cm. field, for lack of an 
adequate conversion factor. 

The density of the pressdwood phantoms 
used by other investigators was not always 
given. Meredith and Stephenson used 
pressdwood of a density of 1.08 gm./c.c.- 
Glasser used purple heart wood, the den- 
sity of which closely approximates that of 
water. The values given by Mayneord 
and Lamerton are averages of depth dose 
data of a number of investigators. 

Considering the possible differences in 
phantoms, density of material, diaphragm- 
ing, and set-ups, it is encouraging to find 
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that the agreement at a depth of 10 cm. is 
good. 

The 5-cm. depth doses do not agree so 
well, but this is to be expected. Differ- 
ent sizes of ionization chambers and slight 
differences in the depth distance at 5 cm. 
may account for most of the discrepancies. 

DISCUSSION 

The values for depth doses given in this 
paper are about the average of those of the 
other investigators. The question arises 
as to how well the measurements in pressd- 
wood at 400 kv. dupHcate body measure- 
ments. If the depth doses for the sample 
of pressdwood employed are approxi- 
mately the same as for water, it is permis- 
sible to assume that they correspond to 
tissue measurements. 

Spiers (23) believes that, despite the 
difficulties of measuring in water, it is the 
most satisfactory medium. He finds that 
some pressdwoods agree ivith water reason- 
ably well for wave lengths shorter than 

0.2 A.°, which obtains, of course, at 400 kv. 
The ideal material, other than water, which 
will parallel tissue absorption for different 
voltages and be standard, reproducible, 
and convenient has yet to be found. Per- 
haps some of the plastics or a “standard” 
pressed material may be so used. 

SUMMARY 

1. Curves and tables showing depth 
doses for 400 kv., hvl. 4 mm. Cu, in a 
pressdwood phantom of 1.05 gm./c.c. den- 
sity, are given for different fields. 

2. Curves showing depth doses ob- 
tained in the same manner for 200 kv. are 
plotted on the same graph for comparison 
ivith 400 kv. 

3. A table showing the data obtained 
by different investigators for depth doses 
at 400 kv. is given. 

^lontefiorc Hospital 

Gun Hill Road, New York, N Y. 
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A New Principle in Roentgenography 

of the Lateral Lumbar Spine’ 


D. B. SLAUSON, R.T. 
Milwaukee, Wis. 


T he X-ray examination of the lumbar 
spine has always been attended by 
considerable difficulty. Anatomically, the 
spine consists of twenty-four vertebral 
bodies separated by cartilaginous pads to 
permit flexibility. Roentgenographically, 
the demonstration of each vertebra and 



Fig. 1. Tube tilted to compensate for lumbar curve. 
Result: The intervertebral spaces in the lower thoracic 
and upper lumbar areas are obscured. 


made for the curvature, but one important 
factor is neglected. That factor is the na- 
ture of the beam of radiation. 

X-rays leave the anode of the tube in a 
divergent beam, only the central portion 



each intervertebral joint space is desired. 
This should be accomphshed without dis- 
torting the shadow of the vertebral body 
over the joint space. As the patient lies 
on the side in position for a lateral roent- 
genogram, there is a curve in the spine due 
to the difference in width at the shoulder 
and hip areas, as compared to the waist. 
This is especially marked in women. 

There are two methods generally ad- 
vocated for correction of the curve of the 
spine when the patient is positioned for a 
lateral roentgenogram of the lumbar spine. 
One calls for tilting the tube until the cen- 
tral beam of radiation is at right angles to 
the plane of the region involved. In the 
other the spine is bolstered at the waist to 
eliminate the cun-e. Compensation is thus 


of which is perpendicular to the table top or 
the cassette. When the tube is tilted, as 
in the first method (Fig. 1), the central ray 
is directed through the level of the thir 
lumbar vertebra. The intervertebral spaces 
in this region are demonstrated, but above 
this they are not well shown, being obscure 
in the upper lumbar and lower thoracic 
area. This is due; to the upward cun'e o 
the spine in this region and the divergence 
of the x-ray beam. , 

In the second method (Fig. 2) ffie spi 
is bolstered up to a more horizontal pia 
with non-opaque pads. This metho coi 
pletely disregards the divergent na ure 
the radiation. As a result, the inten e ^ 
bral spaces at either end are obscure , 
those in the central portion of ^ ^ 

genogram being properly demons r 


* From the Department of Radiology, Columbia Hospital, Milwaukee, Wis., Dr. S. A. Mor ^ 
Read before the Wisconsin Society of X-ray Technicians, Milwaukee, Sept. 25, 1943. 
tion in June 1944. 
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Each method serves a purpose, but neither 
is satisfactory for the delineation of the 
entire lumbar spine on a single film. 

The procedure to be described will con- 
sistently give accurate results and will show 
more vertebral bodies and interspaces with- 
out distortion than either of the methods 
mentioned above. The divergent beam of 
radiation is utilized to definite advantage 
instead of being regarded as something to 
be avoided. The distance factor is vari- 
able, being based on the radius of the curve 



1. Determine the curve of the lumbar spine 

2. Center the tube over the low point of the curve, 
usually at Dll or 12 

3. Center the cassette at the iliac crest 

4. Raise or lower tube to the point where line A-B 
intersects CR. 

5. Correct exposure factors to compensate for in- 
crease or decrease of distance 

Result: All intervertebral spaces are clear, even in 
patients with marked scoliosis. 

of the spine, instead of being fixed at some 
convenient level. 

The patient is placed in the usual posi- 
tion for lateral roentgenography of the lum- 
bar spine. Because of its flexibility, and 
the fact that the shoulder and hip areas are 
wider than that of the waist, the spine hes 
in a long sweeping curve from the shoul- 
ders to the lumbosacral joint (Fig. 3). The 
tube is centered over the low point of this 
curve and directed perpendicularly to the 
table top. This point usually is at the level 




Fig. 4. Lateral view of lumbar spine made with 
author’s technic. 


of the eleventh and twelfth thoracic verte- 
brae. The cassette is centered at the level 
of the iliac crest, and the tube is centered 
not to it but to the low point of the curve. 

The tube distance, as pointed out above, 
is a variable factor based upon the radius 
of the curve of the spine. If the curve is 
pronounced, the distance is shortened; 
when it is less marked, a greater distance is 
used. The divergent roentgen beam repre- 
sents the radii of the curve, converging at a 
center point; this center point is the posi- 
tion of the tube. In practice this center is 
found by determining the low point of the 
curve. Then with a pointer or by inspec- 
tion a line is projected through the lumbo- 
sacral joint (Line A-B, Fig. 3) and the 
tube is raised or lowered to the point where 
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it intersects the projected line. Before 
making the exposure, the proper adjust- 
ment for increased or decreased distance is 
calculated. 

This technic provides a clear, unob- 
scured image of all vertebral bodies and 
interK^ertebral spaces (Fig. 4). It can be 
employed with most of the equipment in 
use today. If, however, the equipment 
does not permit a distance greater than 36 
inches, it may be difficult in many cases to 
obtain satisfactory results, since the aver- 
age distance for optimum results is 38 to 40 
inches. 


SUMMARY 

A method is described whereb}^ satis- 
factory roentgenograms demonstrating 
clearly each intervertebral space can be ob- 
tained. The divergence of the roentgen 
beam is utilized and distance is varied. 

Columbia Hospital. 

Milwaukee 11, Wis. 

Note; Subsequent to the initial presentation of 
this paper, an article by Caesare Gianturco appeared 
in the American Jonrnal of Roentgenology (50: 695, 
November 1943), suggesting utilization of the di- 
vergent nature of the roentgen beam. This did not, 
however, stress the importance of variable distance 
and cassette center. 





Further Studies on the Relation between Radiation Effects, 
Cell Viability, and Induced Resistance to Malignant Growth^ 

II. Effects of Roentgen Rays on Bagg-Jacksen Mouse Carcinoma 755 Irradiated 

in Vitro and in Situ 

ANNA GOLDFEDER, D.Sc., M.U.C. 

New York, N. Y. 


I N A PREVIOUS study (1) attempts were 
made to correlate the effects of irradia- 
tion on living processes observed in experi- 
ments carried out in vitro with radiation 
effects in vivo. Mouse sarcoma 180 was 
used as an experimental subject in both pro- 
cedures. V^ile a dose of about 60,000 r 
in air was required to prevent the growth 
of tumor particles in a culture medium, 
a dose of 4,000 to 5,000 r in air applied to 
similar tumor particles prior to implanta- 
tion was sufficient to prevent their pro- 
Hferation in the animal organism. The 
implanted tumor fragments previously 
irradiated with dosages in the neighbor- 
hood of 5,000 r in air rendered the animals 
resistant to subsequent viable (non-irra- 
diated) implants of the same type of tu- 
mor. In these animals no detectable tumor 
developed ; that is, they became immune to 
tumor growth. On the other hand, ani- 
mals implanted with fragments previously 
irradiated with dosages of about 60,000 r 
in air failed to show any such resistance. 
The massive dose (60,000 r in air), there- 
fore, which prevented proliferation in vitro, 
was destructive not only for the prolifera- 
tive power of sarcoma 180, but also for its 
immunizing factor. It was thus demon- 
strated that, in order to induce “im- 
munity” to subsequent viable implants, 
the tumor fragments had to be attenu- 
ated, but not destroyed, by a relatively 
critical dosage of radiation. For sarcoma 
180 this dosage was about 5,000 r in air. 

It was deemed of interest to apply this 
method of investigation to other types of 
tumors, particularly to those of known 
genetic constitution grown in an inbred 


strain of animals. Such studies may have 
a twofold significance: (1) as furnishing a 
more precise measurement for the effee- 
tiveness of given dosages of radiation, the 
indicator being the ability of the irradiated 
implant to produce either a tumor or re- 
sistance to subsequent viable tumor im- 
plants; (2) as permitting generalizations 
on the possibihty of inducing resistance to 
malignant growth by means of properly 
irradiated tumor implants. The present 
paper represents such an attempt, being 
one of a series of proposed studies. 

METHOD AND MATERIAL 

The tumor used in this experiment was 
the Bagg-Jacksen mouse earcinoma 755, 
grown in an inbred strain of miee, C57 “Y” 
black (2). This tumor originally arose in 
C57 black mice which had been subjected 
to forced breeding. The “Y” designates a 
substrain which exhibited a high mammary 
tumor incidence. The tumor is an alveolar 
mammary adenocarcinoma, consisting of 
small acini and, to a lesser extent, of sheets 
and strands of cells. It is firm in consist- 
ency, encapsulated, relatively slow grow- 
ing, rarely becomes hemorrhagic, and never 
regresses spontaneously. 

Since the radiosensitivity of this type of 
tumor has not been sufficiently studied, the 
first task was to determine the dose of 
radiation applied in vitro which would pre- 
vent an implant from producing a tumor 
in the animal organism and the dose re- 
quired to make an actively growing tumor 
regress in situ, for it was observed, in 
some instances, that animals in which tu- 


* This investigation was made possible by a grant from the Ella Sachs Plotz Foundation for the Advance- 
ment of Scientific Investigation. From the Department of Hospitals and the Department of Surgery, 3d 
Surgical Division, New York University Medical College and Bellevue Hospital, New York. Read by title at 
the Twenty-ninth Annual Meeting of the Radiological Society of North America, Chicago, 111., Dec. 1-2, 1943. 
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Table I ; Tumors Produced by Irradiated Implants 


(200 kv., 20 ma., 0.5 mm. Cu + 1 mm. A1 filter, H.V.L. 0.9 mm. Cu) 


Experiment 

Number 

Dose 
(r in air) 

Latent 

Period 

(days) 

"Takes” 
(per cent) 

Average Initial 
Tumor Size 
(mm.) 

Period of 
Tumor Growth 
(days) 

Average Size 
of Tumors 
(mm.) 

1 

1,200 

11-13 

100. 

5X5X4 

58 

35 X 28 X 19 

2 

1,500 

14-16 

100. 

7X6X4 

61 

38 X 28 X 17 

3 

1,800 

14-19 

100. 

4X4X3 

59 

27 X 19 X 12 

4 

2,000 

16 

100. 

6X5X4 

60 

19 X 16 X 12 

5 

2,500 

16-23 

100. 

5X4X3 

58 

16 X 16 X 10 

6 

3,000 

18 

85.5 

6X4X4 

58 

16X12X 9 

7 

3,500 

18-20 

58.6 

4X3X3 

60 

12 X 9X C 

8 

4,000 

20-24 

25.0 

4X3X2 

57 

9X8X4 

9 

4,300 

26 

6.6 

3X2X2 

62 

8X5X4 

10 

4,500 

0 

0 

0 

0 

0 


Remarks: Each experiment included 5 or 6 mice. Therefore, the sizes recorded represent averages of 5 or 0 
tumors. The tumors were measured in three dimensions. 

Some of the experiments were repeated, and the results recorded are averages of single and repeated experiments. 
In experiment 9, only one of 15 mice in 3 repeated experiments showed a tumor twenty-six days after implanta- 
tion. 

Three sets of experiments with doses of 4,500 r gave negative results, i.e., no "takes” were observed. 


mors regress either spontaneously or as a 
result of radiation treatment became re- 
sistant, also, to subsequent tumor implan- 
tation. 

The same technic was used here as in 
previous experiments (1). The surface 
portion of a ten-to-twelve-day-old tumor 
was cut with sharp scissors into tiny frag- 
ments, varying from 1.2 to 2.0 mm. in di- 
ameter and weighing from 0.8 to 1.5 mg. 
Some of these fragments were used for im- 
plantation into control mice. Others were 
spread on a No. 1 round cover slip which 
had been attached to a mica sheet, covered 
with a Maximow slide, sealed with paraffin, 
and irradiated. In order to avoid evapo- 
ration of the tissue water, a strip of moist 
filter paper was placed in the concavity of 
the Maximow slide before sealing with 
paraffin. The radiation was applied by a 
pulsating potential oil-cooled CooUdge 
tube. The radiation factors were: 200 kv., 
20 ma., 0.5 mm. Cu plus 1.0 mm. A1 fil- 
tration, and 0.9 mm. Cu H.V.L. The tu- 
mor fragments were irradiated at 12.5 cm. 
distance from the target, and the average 
intensity was 577 r in air per minute. In 
figuring the dose received by the tumor 
fragments, the absorption of the radia- 
tion by the covering glass and mica sheet, 
which was about 10 per cent, was taken 
into consideration. The dose of radiation 
in each case was applied during a single 
exposure. Within fifteen to twenty min- 


utes after irradiation, the tumor fragments 
were implanted into animals midway be- 
tween the groin and the axilla by means of 
a trocar. Non-irradiated control tumor 
fragments were similarly implanted. 

The majority of mice used in these ex- 
periments were males from five to six weeks 
old, weighing from 18 to 25 gm. pey were 
kept in wooden boxes and fed with Purina 
dog chow and water ad libitum. Lettuce 
was added to the regular food once or 
twice weekly. As criteria of the radiation 
effects, the latent period, the number of 
“takes,” and the size of the tumors pro- 
duced by the irradiated implants were 
taken into consideration. The same in- 
dices were applied to tumors produced by 
non-irradiated implants. 

For the study of the effects of x-rays on 
the tumor in situ a certain number (3 or } 
of tumor-bearing control mice were use 
from each series. During exposure these 
mice were fastened with adhesive ® 
a sheet of lead 4 mm. thick, in which ho es 
2.5 cm. in diameter were made. The ka 
sheet was placed on a wooden stand, 
mice were tightly fastened on the sheet in 
such a position that only the tumor ua 
exposed through the hole. The radia o 
factors were the same as those used m 

irradiation of the tumor fragments, weep 
that the target-skin distance was 
The average intensity amounted to 
in air per minute. The tumors were ir- 
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Table II : Tumors Produced by Non-Irradiated Control Implants 


Experiment 

Number 

Latent 

Period 

(days) 

Average Initial 
Tumor Size 
(mm.) 

Period of 
Tumor Growth 
(days) 

Average Size 
of Tumors 
(mm.) 

Remarks 

1 

9 

4X3X2 

58 

38 X 27 X 16 

Each experiment included 5 or 6 

2 

10 

6X5X3 

61 

41 X 30 X 24 

mice. Therefore, the sizes recorded 

3 

10 

5X5X3 

59 

35 X 28 X 18 

in this table represent averages of 5 

4 

10 

4X3X3 

60 

37 X 25 X 19 

or 6 tumors. The tumors were 

5 

7 

3X2X2 

58 

36 X 31 X 26 

measured in three dimensions. 

6 

10 

6X5X4 

58 

37 X 28 X 16 


7 

9 

5X4X3 

60 

39 X 28 X 21 


8 

10 

4X3X2 

57 

37 X 29 X 16 


9 

10 

5X4X4 

62 

42 X 38 X 20 


10 

8 

3X3X2 

61 

39 X 25 X 15 



radiated three times weekly, receiving one 
dose of 500 r in air at each exposure. Pre- 
liminary experiments with smaller doses 
of x-rays showed a continuous increase in 
the size of the initial tumor for a period of 
two weeks. The choice of 500 r in air was 
made because the mice seemed to endure 
repeated applications of this dose. Arrest 
of the tumor growth was obtained after 
several treatments. In some instances, 
where the mice did not appear in good 
health during the course of treatment, the 
irradiation was interrupted for a few days. 
(It should be pointed out that in this ex- 
periment attention was focused on produc- 
ing regression of tumors for testing their 
capacity of inducing resistance in the host 
and not on the particular method of treat- 
ment.) The tumors, both irradiated and 
control, were measured in three dimensions 
twice weekly by means of calipers. 

OBSERVATIONS ON IRRADIATED IMPLANTS 
OF CARCINOMA 755 

In Table I are recorded typical results 
obtained after implantation of irradiated 
tumor fragments in mice. Each experi- 
ment comprised an average of five or six 
animals. Where tumors consisted of two 
separate lobes, the average size of both 
lobes was taken into consideration. Up to 
a dose of 1,200 r in air no marked difference 
in the rate of growth could be detected be- 
tween the irradiated and control implants. 

The effectiveness of irradiation on the 
tumor implants was primarily manifested 
m the latent period, i.e., the lapse of time 
between the implantation of the tumor 
fragments and the occurrence of "tumors of 


a measurable size. Among the animals 
which were implanted with non-irradiated 
tumor fragments, a latent period varying 
from seven to ten days occurred, while 
among the animals inoculated with irra- 
diated tumor fragments the latent period 
extended from eleven to twenty-six days, 
varying with the dose. Some sets of experi- 
ments showed variation in the latent pe- 
riod for implants exposed to the same dose 
of x-rays. An analysis of the data for all 
experiments reveals that between 1,200 
and 4,000 r in air the latent period varied 
from 11 to 20 days in some experiments 
and in others from 13 to 24 days. The pro- 
longed latent period was not consistent, for 
in experiments 4 and 6 only one latent 
period occurred. Furthermore, in experi- 
ment 9, only one of 15 mice developed a tiny 
tumor twenty-six days after implantation, 
though the experiment was twice repeated. 
Consequently only one prolonged latent pe- 
riod was observed in this series of three 
experiments. 

To explain the prolonged latent period 
there are two alternatives: first, that not 
all cells are equally affected by a given dose 
of radiation, which may be due to a dif- 
ference in susceptibility of the cells during 
different stages of mitosis; second, that 
partially injured tumor cells may recover 
and produce a tumor after a comparatively 
longer period. 

The size of the tumors produced by ir- 
radiated implants may be utilized as fur- 
ther evidence of effects produced by given 
doses of x-rays. Two-month-old tumors 
have been arbitrarily chosen for compari- 
son. This relatively long period appeared 
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Table III : Effects of Filtered X-Rays on the Growth in situ of Carcinoma 755 


(200 kv., 20 ma., 0.5 mm. Cu -J- 1 mm. A1 filter, H.V.L. 0.9 mm. Cu) 


Experi- 

ment 

Number 

Size of Tumor 
Before Irradia- 
tion (mm.) 

Total 
Dose 
(r in air) 

Size of Tumor 
After Irradia- 
tion (mm.) 

Remarks 

1 

22 X 13 X 11 

4,500 

8X8X5 

The mouse died 22 days after the last treatment; 
the tumor was firm and fibrotie, not movable. 

2 

18 X 16 X 8 

4,500 

6X4X3 

The mouse died 15 days after the last treatment. 

3 

17 X 12 X 8 

4,500 

9X6X4 

The mouse died 12 days after treatment. 

4 

15 X 12 X 9 

5,500 

0 

Tumor disappeared 7 weeks after treatment; 
gray hair appeared on the epilated sites. 

5 

17 X 13 X 11 

5,500 

6X4X3 

The mouse died 6 weeks after treatment. 

6 

18 X 15 X 13 

5,500 

0 

This mouse lived 6 weeks after the disappearance 
of the tumor. Gray hair appeared in the epilated 
sites. 

7 

ISX 8X 6 

5,500 

7 X6 X4\ 

Both mice died during the course of tumor regres- 

8 

17 X 10 X 6 

5,500 

3X2X2/ 

sion. 

9 

16 X 9 X 6 

5,500 

0 

The mouse survived 5 weeks after the disappear- 
ance of the tumor. Gray hair appeared on the 
epilated sites during this period. 

10 

11 X 10 X 9 

5,500 

0 

The mouse died 3 weeks after the disappearance 
of the tumor. 


necessary for evaluation of the irradiation 
effects on implants, because of the moder- 
ate rate of growth of this tumor. As can 
be seen from Tables I and II, the tumors 
produced by irradiated implants -within a 
period of about two months are smaller 
than the tumors produced by unirradiated 
implants. This difference is more striking 
in the experiments with larger doses of 
radiation. Thus, in experiments, 1, 2, and 
3 (Table I) the difference in average size 
between the tumors produced by an irra- 
diated implant and those in the controls, 
is not so great as in the later experiments. 
A drastic decrease in the average tumor 
size occurred in experiments 7, 8, and 9, 7.e., 
iwthin the threshold doses of 3,500 and 
4,300 r in air. These obseri’ations parallel 
those of the prolonged latent period. 

In summarizing the results recorded in 
Table I, it ma}' be concluded that the le- 
thal dose for implants of carcinoma 755, 
under tlie experimental conditions here 
applied, lies between 4,300 and 4,500 r in 
air. Furtliermore, the tumors produced 
by tlie implants irradiated with 2,000 to 
4,300 r grew more slowly and were smaller 
tlian tliose produced by non-irradiated im- 
plants in the same length of time. 

OBSERVATIONS ON TUMORS (CARCINOMA 755) 
IRR.VDIATED IN SITU 

Of 39 tumor-bearing animals treated 
\wth x-rays, only 10, recorded in Table III, 


win be discussed here. As previously men- 
tioned, the response of Bagg-Jacksen adeno- 
carcinoma 755 to x-rays has not hitherto 
been investigated to any great extent.* 
Some details obtained from this study seem, 
therefore, of special interest. 

While in our previous experiments (1) 
mouse sarcoma ISO regressed rapidly after 
a dose of 2,000 to 3,000 r in air, the mam- 
mary adenocarcinoma (carcinoma looj 
used in the present experiment increased in 
size after a similar dose. jSIoreover, a 
characteristic of carcinoma 755 is its slow 
regression after the course of treatments. 
It was weeks or months before the tumor 
decreased to one third of its original size or 
before it disappeared completely after a 
total dose of 5,500 r in air. It became firm 
and attached to the skin during the course 
of regression, thus indicating that fibrosis 
occurred ■s\dthin the mass and its surroun 
iug area. In some instances the fibro ic 
tumor remained stationary for some time, 
i.e., no change in size could be detecte b 
measurement with calipers. After su i ^ 


= The only reference available is a 
’laut et al. (3), who studied tlic ‘^.,„g.jacl:scn 

oster nursing on the response ol tnc of 

unior to x-raj's. The authors applied a sn'K ,.,(fral 
5,500 r in air to the tumor, which wM ‘ jjjat 

ispect of the right thigh. They "imolantation 

he c.xperhnent was complicated by tnc i i 
)f another type of tumor (Yale carcinom ) 

;ame animal and also by the -^'nnations 
ilonscqucntly they did not draw any definite 
rom their study. 
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period, the tumor either renewed its 
growth or was gradually absorbed. Sel- 
dom did ulceration occur in actively grow- 
ing tumors or in tumors which regressed. 

The six mice recorded in Table III, ex- 
periments 1, 2, 3, 5, 7, and 8, exemplify the 
slow regression of the tumors and the 
death of animals when the tumor had de- 
creased to about one third of the original 
size. No metastases were discovered at 
autopsies of animals in which tumors re- 
gressed either partially or completely. 

Of the four mice successfully treated 
(experiments 4, 6, 9, and 10), No. 4 may 
serve as a typical case. This animal re- 
ceived a total dose of 5,500 r in air. Epila- 
tion of the left and right sides of the lateral 
thoracic regions occurred during and after 
the radiation treatments. The tumor de- 
creased in size after receiving about 4,000 
r in air. It regressed slowly following the 
total dose of 5,500 r and disappeared seven 
weeks after the last treatment. This 
mouse survived three months after the dis- 
appearance of the tumor. During this 
period gray hairs instead of the natural 
black ones appeared on the epilated lateral 
thoracic regions (left and right sides). 
Though irradiation was confined to an area 
only 2.5 cm. in diameter on the left side, 
where the tumor was located, the entire 
right side of the mouse, including the leg, 
was covered with gray hair (Fig. 1). The 
occurrence of gray hair on the right side of 
the mouse may indicate an exit effect of 
the rays. Similar observations were made 
on mice 6, 9, and 10, which also survived 
several weeks after disappearance of the 
tumor. The restoration of growth of hair 
on the epilated areas demonstrates the par- 
tial recovery of hair follicles after doses as 
high as 5,000 to 5,500 r in air. These 
doses, on the other hand, were destructive 
to the pigment, since the new growth of 
hair was gray instead of the original black. 
These observations substantiate those of 
Hance and Murphy (4), who described the 
growth of white hair on colored mice in 
s^eas temporarily epilated after irradia- 
tion. No ulceration of the skin of the 
irradiated areas was noticed, an observa- 



Fig. 1. Growth of gray hair on epilated areas follow- 
ing irradiation. 


tion indicative of the high resistance of 
mouse skin to roentgen radiation. 

Twenty-nine of the 39 tumor-bearing 
mice treated with x-rays died during or 
shortly after the course of treatment. The 
high mortality among the mice treated 
with x-rays in comparison to the control 
tumor-bearing mice, which survived six to 
eight weeks longer, may have been due to 
the effects of the x-rays on the internal or- 
gans. The importance of a better method 
of treatment to secure more protection of 
the animal organism is evident. It is ob- 
vious that the usual high mortality follow- 
ing direct irradiation of the tumors in situ 
precludes this procedure as a practical 
method of inducing “immunity.” The 
next logical step is to experiment along the 
lines which have been followed with sar- 
coma 180, using properly attenuated im- 
plants irradiated in vitro, thus sparing the 
host the harmful effects of x-rays on the 
internal organs and increasing his chance of 
survival. This holds true particularly in 
experiments on small animals. The use of 
larger animals for this type of experiments 
may, however, be more satisfactory. 

The small number of cured animals in 
the present study limited experiments to 
determine their response to further viable 
tumor implants. One attempt was made. 
Mouse 4, which survived for the longest 
period, was reinjected with a fresh viable 
implant of carcinoma 755 two months 
after regression of the first tumor. The 
implant produced a tumor 3X3X2 
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mm. sixteen days following implantation. 
This tumor slowly increased in size 
and measured 8X5X4 mm. at the death of 
the mouse, eighteen days later. Sections 
of the tumor, which was removed shortly 
after the death of the animal, contained 
viable tumor cells.® The question, whether 
or not this tumor would have continued 
to grow or would eventually have regressed 


SUMMARY AND DISCUSSION 

The purpose of this study was twofold; 
first, to determine what dose of x-radiation 
apphed to tumor fragments in vitro would 
inhibit their growth upon transplantation 
into mice, and second, to determme the 
dose of radiation which would make an 
actively growing tumor regress in situ. 
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ROENTGEN UNITS 

Fig. 2. Survival curve for mammary adenocarcinoma 755 exposed to roent- 
gen rays. 


cannot be answered. The latent period of 
sixteen days and the relatively slow rate of 
groviJi suggest some resistance on the 
part of the host. It may also be assumed 
that this resistance w^ould have been 
greater, had the lapse of time betiv'^een the 
regression of the first tumor and reimplan- 
tation been shorter. No definite conclusion 
can be drawn, however, from a single case. 

^ I am indebted to Dr. F. E. Stewart of Memorial 
Hospital, New York, for the interpretation of tire 
histologic slide. 


It was found, that a dose of 3,500 r in ai^ 
(H.V.L. 0.9 mm. Cu) applied to tumor 
particles of the Bagg-Jacksen mammar} 
mouse carcinoma 756, in vitro, pemi ^ 
58.6 per cent “takes,” while a ^ose 
4,500 r in air entirely prevented the 8^®'' 
of the irradiated implants. A compans 
of the results obtained in this study 
those obtained by other investigators see 
ing to determine lethal doses for ^ 
tumors irradiated either prior to irnp 
tation or in situ, is presented in Ta ) es 




Table IV : Dose of Roentgen Rays Inhibiting Growth of Tumor Fragments in situ, as Determined by 

Different Investigators 


Investigator 

Type of Tumor 

Physical Factors 

Dose of Radiation 

Remarks 

Westergaard (5) 

Jensen mouse carcinoma 

Bauer tube 

0.5ma. 

14 cm. distance 

No filter 

D/iS.E.D. 


Contarnin (6) 

Mouse adenocarcinoma 
B 

0.8 ma. 

12 cm. distance 

0.2 mm. Al 

About 3 hr. 

No physical factors 
given 

Wedd and Russ (7) 

Mouse carcinoma 63 

Sparkgap 6-10 cm. 

4 amp. 

About 5 S.E.D. 

No exact physical 
factors given 

Wood and Prime (8) 

Sarcoma 180 

Sarcoma 10 

Flexner-Jobling rat car- 
cinoma and mouse 
carcinoma 1 1 

25 kv.; 5ma. 

23 cm. f.d. 

3 mm. Al 

About 5 S.E.D. 

About 4 S.E.D. 


Kok and Vorlaender 

(9) 

Ehrlich mouse carci- 
noma 

80 kv.; 8ma. 

20 cm. f.d. 

0.5 mm. Cu 

1,500 e 

About 9 S.E.D. 


Krebs (10) 

Mouse carcinoma 

Mouse sarcoma 

142 kv.; 2.8 ma. 

23 cm. f.d. 

5 mm. Al 

About 6 S.E.D. 

The sareoma was 
produced by tar. 
The careinoma 

arose among the 
mice used by the 
author 

Packard (11) 

Sarcoma 180 

550 kv.; 3.2 ma. 

50 cm. distance 

1 mm. steel filter 

2,700 r in air 


Sugiura (12) 

Sarcoma 180 

200 kv.; 15 ma. 

50 cm. distance 

0.2 mm. Sn, 0.25 mm. 
Cu,2.0mm.Al 

2,800-3,000 r in air 


Lamence et al. (13) 

Mouse carcinoma 

200 kv. 

36 cm. f.d. 

0.45 mm. Cu and 1 
mm. Al 

4,400 r in air 

The tumor particles 
weighed about 8 
mg. 

Lawrence et al. (14) 

Mouse sarcoma 180 

200 kv. 

36 cm. f.d. 

0.45 mm. Cu and 1 
mm. Al 

2,800-3,000 r in air 


Toniolo (15) 

Galliera sarcoma 

165 kv.; 3 ma. 

25 cm. distance 

3 mm. Al and 0.5 mm. 
Cu 

3,500 r in air 

The same dose de- 
stroyed the tumor 
in situ 

Sahler and Warren 
(16) 

Brown-Pearce rabbit 

carcinoma 

200 kv.; 25 ma. 

0.5 mm. Cu and 1 mm. 
Al 

6,000 r in air 


Eisen (17) 

Transplants of a spon- 
taneous mammary 

adenocarcinoma 
(R2426) 

200 kv. 

37 cm. f.d. 

0.5 mm. Cu 

5,000 r in air 


Henshaw (18) 

Mouse sarcoma 37 

200 kv. ; 20 ma. 

25 cm. f.d. 

0.25 mm. Cu and 0.55 
mm. Al 

5,000 r in air 


Goldfeder 

Mouse adenocarcinoma 
755 

200 kv. ; 20 ma. 

0.5 mm. Cu and 1 mm. 
Al 

4,300-4,500 r in air 
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Table V : Dose of Roentgem Rays Causing Regression of Tumors in situ, as Determined by Different 

Investigators 


Investigator 

Type of Tumor 

Physical Factors 

Dose of Radiation 

Remarks 

Contamin (6) 

Mouse adenocarcinoma 
B 

0.8 ma. 

12 cm. distance 

0.2 mm. Al 

About 3 hr. 

No physical factors 
given. Single ei- 
posure 

Wedd and Russ (7) 

Jensen rat sarcoma 

Sparkgap 6-10 cm. 

4 amp. 

About 4 S.E.D. 

Single e.'jposure 

Wood and Prime (8) 

Sarcoma 180 

Sarcoma 10 

25 kv.; 5 ma. 

23 cm. f.d. 

3 mm. Al 

About 5 S.E.D. 

Single exposure 

Kok and Vorlaender 

(9) 

1 Ehrlich mouse carci- 
noma 

80 kv.; 8 ma. 

20 cm. f.d. 

0.5 mm. Cu 

250 e 

Single exposure 

Krebs (10) 

Mouse carcinoma 

Mouse sarcoma 

142 kv. ; 2.8 ma. 

23 cm. f.d. 

0.5 mm. Al 

About 6 S.E.D. 

Same dose for both 
tumors in vitro 
and in situ 

SamssonoNv (19) 

Spontaneous mouse 
tumors 

180 kv.; 5 ma. 

30 cm. f.d. 

8 mm. Al 

6,060 r-1, 380 r 

Doses applied in 
three sittings, 24- 
48 hr. inten-als 

Sugiura (12) 

Sarcoma 180 

200 kv.; 30 ma. 

50 cm. f.d. 

0.5 mm. Cu and 1.6 
mm. Al 

1,800 r in air 

Single exposure 

Snellman (20) 

Jensen rat sarcoma 


4,000-5,000 r in air 

Single exposure 

Toniolo (15) 

Galliera sarcoma 

165 kv.; 3 ma. 

23 cm. f.d. 

3 mm. Al and 0.5 mm. 
Cu 

3,500 r in air 

Single exposure 

Oughterson et al. 
(21) 

Yale mouse carcinoma 

90 kv.; 4 ma. 

23.5 cm. f.d. 

No filter 

5,000 r in air 

Single exposure 

Reinhard and War- 
ner (22) 

dbr. B 

200 kv. 

30 cm. f.d. 

5 mm. Cu 

1,500 r in air 

Single exposure 

Goldfeder 

Mouse adenocarcinoma 
755 

200 kv. ; 20 ma. 

0.5 mm. Cu and 1 mm. 
Al 

5,500 r in air 

Eleven exposures 


and V. As can be seen from these tables, 
tliere is an apparent quantitative disagree- 
ment as to lethal dosages among various in- 
vestigators. This holds true particularly 
in tlie earlier investigations, before the 
standard r was adopted. The different 
technical procedures apphed are also a fac- 
tor influencing the final results. In view of 
the lack of a basis for comparison, no gen- 
eral conclusions can be draum regarding 
tlie relative merits of the various results 
obtained. The only close agreement is 
between tlie results recorded in this paper 
and those obtained by the Yale group. 


which includes Oughterson (21) and La" 
rence (13) and their associates. La"Tenc 
and his associates found that a dose o 
4,000 r in air was required to , ..g 

implant from producing a tumor, " 
Oughterson, using the same inbred s r 
of animals (“A” albino) and a simi ar ) 
of tumor of known genetic consti u i > 
found that a dose of 5,000 r 
regression in situ. As recorded in the p 
ent paper (Tables I and II), the 
quired to prevent implants of 
755 from producing a tumor in an , 
strain of mice (C57 “Y”) which has a o 







Vol. 44 


Effect of Roentgen Rays on Mouse Carcinoma 755 


291 


incidence of spontaneous mammary car- 
cinoma, lies between 4,300 and 4,600 r in 
air; tumors of the same type irradiated in 
situ regressed following a total dose of 

5.500 r in air applied fractionally. Inas- 
much as the experimental procedures of 
the Yale investigators differ only slightly 
from those in the present study, and since 
the final observations are similar, it would 
seem reasonable to postulate that similar 
types of tumors, of known genetic consti- 
tution, grown in an inbred strain of mice, 
require similar doses of radiation in treat- 
ment. 

Another point of interest is the fact 
that the dose of x-rays necessary to prevent 
an implant from producing a tumor does 
not differ widely from that required to de- 
stroy a tumor in situ when an inbred strain 
of mice is used. In connection rvith these 
observations it may be noted that Sugiura 
(12) found the dose of radiation required to 
destroy mouse sarcoma ISO in vivo to be 
about one half that required to inhibit the 
growth of implants of the same type of tu- 
mor. Sugiura, however, used hybrid mice 
in his experiments. Oughterson et al., 
using a transplantable mammary car- 
cinoma, showed “1.0 per cent cure with 

2.500 r in air and 48 per cent cure rvith 
5,000 r in air. Similar irradiation of tire 
same tumor in hybrid mice showed 82 per 
cent and 97 per cent cures, respectively.” 
The observations made by Oughterson and 
his associates and those presented in this 
paper suggest that quantitatively similar 
results are obtained from experiments car- 
ried out in vivo and in vitro in which a tu- 
mor of known genetic constitution and an 
inbred strain of mice are used. If it is true 
that tumors grown in hybrids require 
smaller dosages than those grown in in- 
bred strains, this represents an advantage 
for the therapy of cancer in man, inasmuch 
as here we are dealing exclusively with hy- 
brids. 

As to the problem of inducing “im- 
mumty” to mammary mouse carcinoma 
755, more extensive experimentation is 
required than could be accomplished 
with the available supply of the particular 


strain of mice at this time.^ The lethal 
dose for the tumor implants having been 
determined, the next step will be to find the 
threshold dose for the attenuation of the 
implants to a point at which they will pro- 
duce no tumor but will induce resistance to 
subsequent viable implants. This method 
may also permit the classification of those 
tumors which do and which do not produce 
resistance to mahgnant growth in animals 
and possibly throw some light on the rela- 
tion between the genetic constitution of 
the host and the immunizing capacity of 
the tumor implants. 

Note: The author wishes to express her ap- 
preciation to the Department of Radiation Therapy, 
Bellevue Hospital, and to Mr. Carl B. Braestrup 
of the Physics Laboratory, for their kind and 
valuable cooperation. 

444 East 62d St. 

New York. N. Y. 
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EDITORIAL 


Presidential Address^ 


The By-laws of the Radiological Society 
of North America stipulate that the Presi- 
dent of the Society deliver an address at the 
Annual Meeting. In my effort to abide by 
this provision, I shall not attempt to enter 
into any scientific discussion, as others 
better qualified have contributed to the 
scientific program presented in the various 
sessions of the Assembly. 

Wartime conditions and patriotic mo- 
tives resulted in the cancellation of the 
meetings of the American Roentgen Ray 
Society and the Radiological Society of 
North America in 1943. The wisdom of 
that course is not now questioned, though 
at the time there were many who expressed 
disappointment and regret. Early in this 
year, it became evident to the officers and 
committees of both societies that cancella- 
tion or postponement of our Annual Meet- 
ings in 1944 would be most unfortunate and 
might result in justifiable protest from the 
members. Realizing these sentiments, 
each society had originally planned to con- 
duct its Annual Meeting, as in the past. 
By a most fortunate circumstance, officers 
and some members of committees of the 
two groups were in Chicago in February of 
this year, attending the Annual Meeting 
of the American College of Radiology. At 
the instigation of several of the officers, an 
informal discussion resulted in the sugges- 
tion that the two societies meet in joint 
session. There were many advantages 
evident if such an arrangement could be 
accomplished. The announcement of a 
proposed Joint Meeting was enthusias- 
tically received and gave immediate as- 


surance of the desirability and popularity 
of such a departure from the established 
custom. 

The session in which we are now engaged 
may quite correctly be designated as a 
“Wartime Congress of American Radiol- 
ogists.” Invitations have been extended 
to our colleagues in Cuba, Mexico, Cen- 
tral and South America, and we are happy 
to welcome some of our fellow radiologists 
from these neighboring countries. Many 
who are unable to attend have extended 
greetings and expressed regrets because of 
their enforced absence. We are particu- 
larly honored and delighted to have with 
us so many members and guests wearing 
the Service uniforms of the United States 
and Canada. The importance of roent- 
genology in our military activities is evi- 
dent by the many papers and exhibits 
dealing primarily with our specialty as 
applied to the various branches of military 
medicine. 

The world- wide struggle in which we find 
our country engaged has caused many of 
our members to enlist in the Medical Ser- 
vices of the Army and Navy. I need not 
remind you of their splendid record of ac- 
complishment. They have contributed 
their talent and energy, patriotically and 
unselfishly, to the successful prosecution of 
our war effort, which at the moment ap- 
pears to be nearing completion in the Euro- 
pean theater, g ' 

Many of our members who desired to 
enter the military service were disqualified 
for physical reasons ; others were needed to 


' Delivered before the Radiological Society of North America at its Annual Meeting, in conjunction with the 
American Roentgen Ray Society, Chicago, 111., Sept. 27, 1944. 
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carry on teaching activities and care for 
civilian practice. When it became neces- 
sary to develop a large Army to meet our 
military requirements, it also became neces- 
sary to develop a medical personnel of 
proportionate size. Early in these develop- 
ments, it became evident that the need for 
mihtary roentgenologists could not be met 
by the number of trained men available. 
It seemed desirable, therefore, to give in- 
tensive training to a group of qualified 
physicians who, although they had no pre- 
vious experience in radiology, were selected 
by the Army officers to enroll in a special 
short-term training program. The manner 
in which this perplexing problem was solved 
has been ably discussed by Col. B. R. 
Kirldin, in his address before the opening 
assembly of the meeting. The splendid re- 
sults accomphshed by the intensive training 
given to this selected group with little, if 
any, previous experience in roentgenology 
merit our sincere appreciation and com- 
mendation. 

Col. A. A. deLorimier, Commandant of 
the Army School of Roentgenology, has 
been in charge of the organization and exe- 
cution of the emergency training program. 
The subjects covered have been carefully 
selected, and the curriculum, as outhned 
by Colonel deLorimier, would indicate that 
those who successfully completed the course 
obtained a very excellent fundamental 
knowledge of roentgenology. 

Approximately 825 have completed the 
course and are now serving in various Army 
stations, hospitals and outposts, wherever 
possible under the supervision of well 
trained and quaUfied roentgenologists. At 
the completion of the course, a question- 
naire is submitted to each officer. Most of 
tlie questions have to do with suggestions 
for improvement of the course, but each 
man is also asked to comment on post-war 
plans. About one-third of the group have 
indicated their intention of continuing in 
radiolog}’’. The remainder expressed a pref- 
erence to return to practice in other fields 
of medicine. Many of the latter group, 
entirely unsolicited, expressed the opinion 
that the course had provided an insight 


into the science of radiology that was most 
advantageous and indicated, furthermore, 
that through their training they had ac- 
quired a more sympathetic understanding 
of the manner of referring cases and how to 
co-operate more intelligently with the 
roentgenologist. 

Colonel deLorimier makes this interest- 
ing personal observation; “I do have the 
opinion that the scientific viewpoint, em- 
phasizing diagnostic criteria rather than 
picture impressions, is not ordinarily im- 
pressed upon the medical student. Too 
many of the doctors who have come to this 
school seem to think that the roentgenol- 
ogist merely looks at a film and gives an 
overall impression of the case.” 

One of the chief topics of discussion to- 
day has to do ■with post-war planning. In 
an effort to acquire some insight into these 
discussions as they occur in groups of Medi- 
cal Service men, a number of officers were 
consulted directly and indirectly. Their 
comments regarding present and future 
conditions in medical fields should be of 
interest and importance to us. 

It is immediately apparent that all of 
those who have been questioned, whether 
in the United States or in foreign ser\’ice, 
are agreed on one point — namely, that the) 
are unequivocally opposed to any form o 
Federal-contr oiled medicine, and they are, 
furthermore, particularly concerned by t e 
inroads being made and attempted by those 
agencies whose avowed or implied purpose 
it is to socialize medicine. These men are 
in most instances well aware of the meas 
ures that have been taken by those p b 
sicians who are guarding the home fron o 
prevent such an occurrence, but the} ar 
frankly concerned about the 
apathy of some of their colleagues, 
group of officers stated that, iri their opi 
ion, organized medicine, particular ) 
parent organization, as w'ell as some s 
and county societies, has not been en ir 
representative or democratic. 

There also exists the impression 
conditions within some branches o 
ized medicine are comparable ^ m 
■w’ays to conditions prevalent in cer 
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non-medical groups, where the wishes of the 
rank and file are disregarded. A plea is 
made for a more equitable form of medical 
policy-making and the elimination of cer- 
tain bureaucratic tendencies within medi- 
cal ranks. 

Quite obviously, such discussions are 
evidences of what medical men in our 
Armed Forces are thinking about, and give 
every indication that we, as physicians, ’no 
matter what our specialty, must devote 
serious thought to some problems that will 
certainly confront us in the very near fu- 
ture. 

American resourcefulness, ingenuity, de- 
termination, and ability, coupled with su- 
perior scientific attainments, have been the 
predominating factors in the prosecution of 
our war efforts, which give every indication 
of the early subjugation of our adversaries. 
We share with others a justifiable pride in 
the part which radiolog}'- has taken in these 
accomplishments. These men of medicine, 
our colleagues, who have made such valu- 
able contributions, surely deserve every 
consideration in the readjustment which 
will inevitably ensue after peace is assured. 
Obviously, such readjustment is of prime 
importance to all of us, whether we have 
participated in mihtary or civilian activities 
during the war. 

For purposes of this discussion, radiol- 
ogists in all the branches of the Service 
may be placed in three groups; (1) those 
who were recognized and estabUshed radiol- 
ogists before entering military service; (2) 
those with partial training, such as interns 
and residents in qualified hospitals, as well 
as those who had partial training in private 
practice; (3) those who had no previous 
training in radiology but who, through 
available military facilities, have been given 
intensive specialized training and have had 
varying degrees of actual experience and 
■wish to continue in this field. 

In the first group are many of our leading 
radiologists who, in most instances, were 
■'yell estabhshed in hospital or private prac- 
tice at the time they entered military ser- 
vice. Undoubtedly, a number of these 
vacated positions in industry or on hos- 


pital staffs. Every consideration should be 
given to the restoration of the pre-war 
status of this group, with the utmost re- 
gard for their military attainments. De- 
motions or replacements on hospital staffs 
without justifiable reason should be vigo- 
rously opposed. 

The second group, namely those who 
were partially trained in radiology — our 
seniors and residents — ^have undoubtedly 
acquired considerable experience in mih- 
tary radiology and should be given due 
recognition if they elect to resume then- 
pre-war status. Many of this group will 
now be qualified to enter private practice, 
and these should be given guidance and 
assistance in obtaining suitable locations or 
associations. We beheve it should be the 
function of established radiologists to as- 
sume this obUgation. We agree -with 
Colonel Kirkhn’s opinion that due con- 
sideration should be given these men for 
the time they have spent in mihtary ser- 
vice, as it applies to a continuation of hos- 
pital training and the requirements of the 
American Board of Radiology. 

The third group, or those who have at- 
tended the intensive course of instruction 
and have subsequently been assigned to 
duty in some phase of military roentgenol- 
ogy, cannot be disregarded in our post-war 
planning. Their rather rapidly acquired 
knowledge of radiology has stimulated their 
interest in our specialty, and a considerable 
nurnber (about one-third) will elect to re- 
main in its practice. This group has had 
no experience in the civilian phases of 
roentgenology and, obviously, wdU require 
further training if they are to quahfy for 
certification by the American Board of 
Radiology. 

There is every indication that the num- 
ber of available trainees, as well as qualified 
radiologists, will not be adequate to meet 
our civilian needs for some time after the 
war. We are informed that, because of 
draft requirements, the number of pre- 
medical students is insufficient to provide 
the usual quota of medical students for 
some time. That this situation is known 
to our medical educators is demonstrated 
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by the support given the Miller Bill, HR 
No. 5128, which would provide for defer- 
ment of approximately 6,000 pre-medical 
students annually. It is obvious that we 
must probably look to other sources for 
our supply of interns and residents. May 
we suggest that, when possible, we create 
opportunities for those of the third group, 
mentioned above, who are qualified and de- 
sire to continue their training, by accepting 
them as seniors and residents. Such an 
arrangement might be mutually advan- 
tageous. 

Economics and hospital relationships are 
subjects which still attract our attention 
and win certainly be accentuated in the 
post-war period. You are well aware that, 
even though radiologists are physicians — 
licensed and authorized to practise medi- 
cine — ^radiology has not always been recog- 
nized as the practice of medicine. An 
attempt has been made by certain pro- 
ponents of the Blue Cross Insurance plan 
to differentiate between technical and pro- 
fessional services. The pernicious and far- 
reaching influence of such a division would 
be most disastrous. Efforts of influential 
radiologists and others who are cognizant 
of the dangers of such an arrangement have 
thus far succeeded in preventing this pro- 
posed division, but rest assured that, if we 
relax our vigilance, some unscrupulous in- 
surance salesman will stuely be ready to 
amplify his insurance scheme by selhng to 
poHcyholders a ticket for x-ray pictures 
under the guise of competent ethical roent- 
genological examinations. In this regard, 
our objective is not one of economics but 
rather the principles of practice whereby, 
in all plans for distribution of health service, 
the radiologists be treated as self-employed 
physicians. 

The proper teaching of physics, particu- 
larly as apphed to therapeutic radiology, 
has apparently not received adequate at- 
tention in the past. Our physicists are con- 
stantly stressing the necessity of more con- 
centrated efforts along this line. This is 
particularly important in view of the very 
rapid progress being made in the develop- 
ment of mechanical devices and radioactive 


therapeutic agents. We believe that pro- 
vision should be made whereby necessar}' 
facihties will become available for the 
teaching of physics in institutions other- 
wise qualified to train resident radiologists. 
This need not require a full-time physicist, 
but certainly there should be an arrange- 
ment whereby the services of a physicist on 
a part-time basis could be obtained for this 
purpose. 

Another item to which our attention has 
been directed has to do with the Army- 
and Navy-trained x-ray technicians. It is 
estimated that several thousand enlisted 
men have been trained for this particular 
purpose, and a portion of these have ac- 
quired a great deal of actual experience. 
It is obvious, of course, that not all of 
them will wish to continue this activity, 
but certainly more men will be available 
than can possibly be utilized in chnlian 
practice. Undoubtedly, industry will ab- 
sorb some of these, but it is not apparent 
at this time what disposition can be made 
by radiologists of those who, prior to the 
war, had no radiological training but may 
desire to continue their war-time training 
and activities. 

You are, undoubtedly, all aware that re- 
cently a bill has been introduced in the 
Congress of the United States whereby x- 
ray technicians would become eligible or 
commissions in the Army. The merih o 
such a measure should be most care u > 
evaluated before receiving the suppor o 
our national radiological organizations. 

We have touched briefly on some o 
matters that will require our careful at en 
tion in any post-war planning whic w 
may consider or undertake.^ 

Quite a number of medical socie le 

local, state, and national-ybelieve 
have a very definite responsibility m 
regard, and have appointed commit ecs 
study these problems and make re 
mendations. It would seem desirable tna^ 
we, as radiologists, recognize our 
bihty as it pertains to our specialtj • * - 
we, therefore, suggest to the incoming 
cers that this function be undertaken . ^ 

earliest possible time and, if necessa , • 
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special coordinating committee, represent- 
ing all the societies, be appointed to act in 
the best interests of all concerned. 

We, as radiologists, enjoy the rich heri- 
tage of nearly a half-century of unparal- 
leled progress and scientific accomplish- 
ment. The incomparable vigor of this, the 
youngest specialty in medicine, is a lasting 
tribute to those pioneers who, although 
only vaguely visualizing the possibihties of 
radiology, builded well the foundation 
thereof. 

The rapid progress which has been made 
in the development and application of 
radiology in the diagnosis and treatment of 
disease during the past two decades is, in- 
deed, an enviable record. The introduc- 
tion of such procedures as bronchography, 
encephalography, myelography, intrave- 


nous urography — to mention but a few of 
the more recent discoveries — ^has opened 
new vistas for our diagnostic and thera- 
peutic armamentarium which have almost 
limitless possibihty. 

Science is the predominating factor in 
the winning of this war, and science will 
also play a most important role in the era 
of peace. As a result of mihtary experience, 
we may expect many new and startling de- 
velopments in the field of diagnostic and 
therapeutic radiology. 

In closing, may I urge that all members 
give their support to the officers whose 
duty it shall become to guide our destiny 
through the interesting years which lie be- 
fore us. If we all accept the responsibility 
which is ours, our progress cannot be im- 
peded. E. R. WiTWER, M.D. 


Leo G. Rigler, M.D. — An Appreciation 


Over one hundred friends of Leo G. 
Rigler gathered at a special dinner in 
Minneapolis, Dec. 9, 1944, to wish him well. 
The occasion was the fall meeting of 
the Minnesota Radiological Society, and 
the guest speaker was Fred J. Hodges, 
Professor of Roentgenology, University of 
Michigan, Ann Arbor. Walter J. Ude, 
•representing the Minnesota Radiological 
Society and friends of the honored guest, 
gave a sum of S10,000 to the University 
of Minnesota to establish the Leo G. Rigler 
Lecttueship in Radiology. This was ac- 
cepted by Dean H. S. Diehl. . Speakers 
were Robert G. Allison, George E. Fahr, 
E. T. BeU, and others. For some time the 
radiologists have wanted to express to 
Doctor Rigler their appreciation of his un- 
tinng efforts in their behalf. When his 
friends in other branches of medicine 
heard of this proposal, they too wanted to 
Lelp, and the sum accumulated so rapidly 
that it quickly reached the desired amount. 

Leo George Rigler was born Oct. 6, 
1896, in Minneapolis. He attended the 
University of Minnesota, from which he 


received his M.D. in 1920. Folio-wing an 
internship in St. Louis City Hospital, St. 
Louis, Missouri, and practice in North 
Dakota, he was named teaching fellow in 
Internal Medicine, University of Minne- 
sota (1921-22). The following year he 
was appointed Roentgenologist at Minne- 
apolis General Hospital. He was named 
Associate Professor of Radiology in the 
University of Minnesota in 1927, and 
Professor in 1929. In 1935 he became 
chief of tlie department and has served in 
that capacity to date. In 1930 the State 
Board of Institutions made him a con- 
sultant. In 1941 the Minneapolis General 
Hospital named him chief of the Depart- 
ment of Roentgenology. Prior to accept- 
ing the departmental appointment. Doctor 
Rigler completed his studies in Europe, 
spending most of his time with Professor 
ForsseU in Sweden. Here he also learned 
to speak Swedish. 

Doctor Rigler is a member of Alpha 
Omega Alpha, Sigma Xi, American Medi- 
cal Association, Hennepin County Medical 
Society, Minnesota State Medical Asso- 
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dation, IMinneapolis Academy of Medi- 
cine, Minnesota Academy of Medicine, 
American Roentgen Ray Society, Radio- 
logical Society of North America, Minne- 
sota Radiologic Society, American College 
of Radiology (fellow), American Associa- 
tion of Thoracic Surgery and the American 
Association for the Advancement of 
Science. He is the author of Outline of 
Roentgen Diagnosis, which went into a 
second edition in 1943, and of many scien- 
tific reports. He is active on the Publica- 
tion Committee for Radiology. 

As long as any of us can remember, Leo 
Rigler has been doing things for other 
people. The hst is long and impressive. 
He has arranged and organized depart- 
mental conferences with most of the other 
departments in the hospital, as well as with 
the prechnical branches. He is always 
ready and willing to speak at medical 
gatherings and to teach special courses at 
the Center for Continuation Study. His 
contributions to graduate training include 
not only service to members of his own de- 
partment but service to practically every 


other clinical department. He has been 
instrumental in putting fife and vigor into 
the Minnesota Radiological Society and he 
has been active in the councils of national 
associations. In recent years he has made 
a large contribution to War-Time Gradu- 
ate Medical Meetings through his visits to 
all the hospitals in our area. It is at clini- 
cal pathological conferences that he is at 
his best, standing before the group, calling 
attention to what he sees and giving his 
conclusions just ahead of the pathologist 
■with his postmortem report. He has been 
associated ■with roentgenology during its 
greatest period of development, and he has 
made a significant contribution to this 
specialty. 

It is just and fitting that this honor 
should come to him. The University of 
Minnesota has been a better place because 
of his contributions and all of us look for- 
ward to profitable years of association with 
him. 

William A. O’Brien, M.D. 

Director of Post Graduate Medical Education 
University of Minnesota 



ANNOUNCEMENTS AND BOOK REVIEWS 


AMERICAN COLLEGE OF RADIOLOGY 
On Feb. 9, the Commission on Education of the 
American College of Radiology held a Conference 
on Post-War Graduate Training for Radiologists, 
in Chicago. Lt. Comdr. John D. Camp (MC), 
U.S.N.R., presided, and the speakers were: Victor 
Johnson, M.D., Secretary, Council on Medical 
Education and Hospitals, A.M.A.; Lt. Col. Harold 
C. Lueth, M.C., Liaison Officer, Surgeon General 
and the American Medical Association; Merrill C. 
Sosman, M.D., of Boston, and Col. B. R, Kirklin, 
M.C., Secretary, American Board of Radiology. 

MINNESOTA RADIOLOGICAL SOCIETY 


The fall meeting of the Alinnesota Radiological 
Society was held at the Nicollet Hotel, Minneapolis, 
on Dec. 9, 1944. A scientific session occupied the 
afternoon, with papers on Radiation Therapy of 
Mastitis, by Dr. Solveig Berg, X-Ray Treatment of 
Alalignant Tumors of the Testis, by Dr. G. M. 
Kelvey, and Bone Metabolism, by Dr. Edward 
Flink. The dinner following this session was made 
the occasion for paying honor to Dr. Leo J. Rigler 
and for presenting to the University of Alinnesota a 
fund for the establishment of the Leo J. Rigler 
Lectureship in Radiology. Dr. Fred J. Hodges of 
the University of Michigan inaugurated the series 
of lectures, speaking on The Teaching of Radiology. 
A fuller account of this honor to Doctor Rigler ap- 
pears on another page. 


FRANCIS CARTER WOOD, M.D. 

Fifty Years of Service 

On Feb. 14, 1945, the Staff of St. Luke’s Hospital, 
New York City, honored Dr. Francis Carter Wood, 
Director of the Pathological Laboratories and of 
the Department of Radiotherapy, at a reception, in 
recognition of his fifty years of service with the hos- 
pital. Addresses in praise of Doctor Wood’s con- 
tributions to medical science were made by Lincoln 
Cromwell, president of the hospital, who presided; 
Dr. John Keating, vice-president of the medical 
board; Dr. John C. A. Gerster, president of the 
New York City Cancer Committee, and Dr. Oswald 
Jones, representing the medical alumni of the hos- 
pital. Mrs. Robert G. Meade, on behalf of the 
New York City Cancer Committee, presented Doc- 
tor Wood with a beautiful Paul Revere bowl. 

A portrait of Doctor Wood, painted by Leonibel 
Jacobs at the direction of the hospital’s board of 
managers, was unveiled by Mr. Cromwell and will 
hang permanently in the library of the hospital. 

Doctor Wood has long been active in the affairs 
of the Radiological Society of North America. He 
was its president in 1932. He delivered the Carman 
Lecture in 1939 and in the same year was awarded 
the Gold Aledal of the Society. Its members are 


happy at this further recognition of his outstanding 
services not only to the hospital wdth which he has 
so long been associated but to the broader field of 
medicine and through it to all mankind. 

THREE- YEAR ROTATING SERVICE IN 
RADIOLOGY 

The Peter Bent Brigham Hospital in Boston is 
announcing a three-year rotating internship and 
residency in Radiology which began July 1, 1944. 
The service includes roentgenological training in 
Pediatrics and Obstetrics under Dr. E. B. D. Neu- 
hauser at the Children’s Hospital and Boston Lying- 
In Hospital, Pathology under Dr. Shields Warren, 
and Roentgen and Radium Therapy under Dr. 
Joseph H. Marks, both at the Deaconess Hospital. 
The initial six months and the final year of the com- 
bined service will be spent at the Peter Bent Brigham 
Hospital under Dr. Merrill Sosman. In individual 
cases where the candidate has had a thorough train- 
ing in pathology before starting this service, special 
arrangements can be made for study and original 
work in radiation physics, nuclear physics, or bio- 
physics with radioactive tracers, either at Harvard 
University or Alassachusetts Institute of Tech- 
nology'. As soon as Procurement and Assignment 
will permit, two men will be accepted each year, 
one each on Jan. 1 and July 1. 

This combination of men and of hospital depart- 
ments should do much to improve the basic training 
in Radiology and should help insure a continued 
output of well grounded young roentgenologists, for 
■whom there is such a demand. The plans permit 
expansion to accommodate returning Service men 
who may desire shorter periods of training or review 
in parts of the field, as well as those who wish to 
complete training previously begun. 

In Memoriam 

It is with regret that we record the deaths of the 
following members of the Radiological Society of 
North America; 

John Dean Boylan, AI.D. 

Milford Center, Ohio 
Nov. 19, 1944 

Ralph Maurice DeGraff, Af.D. 

Buffalo, N. Y. 

Dec. 13, 1944 

Herman Gustave AIaul, M.D. 

Denver, Col. 

Aug. 13, 1944 

Archibald William Thompson, M.D. 

Buffalo, N. Y. 

Oct. 22, 1944 
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Announcements and Book Reviews 


March 1915 


Books Received 

Books received are acknowledged under this 
heading, and such notice may be regarded as recogni- 
tion of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 
permits. 

The Foetal Circulation and Cardiovascular 
System-, and the Changes That They Undergo 
AT Birth. By Alfred E. Barclay, O.B.E., 
D.M., F.R.C.P., F.F.R., F.A.C.R., Kenneth J. 
Franklin, D.M., F.R.C.P., and Marjorie M. 
L. Prichard, M.A., of the Nuffield Institute for 


Medical Research, O.xford. A volume of 275 
pages, with 160 illustrations. Published by 
Blackwell Seientifie Publications, Ltd. 4S Broad 
Street, O-vford. Price 50/-net. 

What Are Cosmic Rays? Revised and Enlarged 
American Edition. By Pierre Augur, Professor 
at the Ecole Superieure Normale, France, Re- 
search Associate in Physies, University of Chicago, 
Fellow of the American Physical Society. Trans- 
lated from the French by Maurice M. Shapiro. 
A volume of 128 pages, with numerous photo- 
graphs. Published by The University of Chicago 
Press, Chicago. Price $2.00. 





RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note. — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America. — Secretary, D. S. 
Childs, M.D., 607Medical Arts Building, Syracuse 2, 
N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 540 N. Michigan Ave., Chicago 11, 111. 
Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CAUFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.p., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Carl- 
ton L. Quid, University Hospital, Medical Center, San 
Francisco 22. Meets monthly on the third Thursday 
at 7:45 p.m., first six months of the year in Lane Hall, 
Stanford University Hospital, and second six months 
in Poland Hall, University of California Hospital. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.p., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month at the Denver Athletic 
Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
■—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer 

Charles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

Roentgen Society. — Secretary, Fay H. Squire, 
t’H."’ Congress St., Chicago 12. Meets 

at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
Secretary, Frank S. Hussey, M.D., 250 East Superior 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Secretary, Arthur W. Erskine, 
M.D., Suite 326 Higley Building, Iowa City. Holds 
luncheon and business meeting during annual session 
of Iowa State Medical Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville. 
LOUISUtNA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at offices of members. 
MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Walter L. Kilby, M.D., 101 W. Read St., 
Baltimore 1. Meets third Tuesday of each month. 
MICHIGAN 

Detroit X-ray and Radium Society.- — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists. — Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 
ment. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, A. T. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. — Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 

St. Louis Society of Radiologists. — Secretary, Edwin C. 
Ernst, M.D., 100 Beaumont Medical Bldg. Meets on 
fourth Wednesday of each month except June, July, 
August, and September, at a place designated by the 
president. 

NEBRASKA 

Nebraska Radiological Society. -—Secretary-Treasurer, 
Donald H. Breit, M.D., University of Nebraska Hos- 
pital, Omaha 5. Meetings third Wednesday of each 
month at 6 p.m. in either Omaha or Lincoln. 

NEW ENGLAND 

New England Roentgen Ray Society (Maine, New Hamp- 
shire, Vermont, Massachusetts, and Rhode Island). — 
Secretary-Treasurer, George Levene, M.D., Massachu- 
setts Memorial Hospitals, Boston, Mass. Meets 
monthly on third Friday at Boston Medical Library. 


301 



302 


Radiological Societies 


March 1545 


NEW lERSEY 

Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. 
Meetings at Atlantic City at time of State Medi- 
cal Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc., — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 hfiagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St., New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 

M. D., 1061 Reibold Bldg., Dayton2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
p.ir., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22d St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave,. 
Pittsburgh 24, Pa. Meetings are held on the second 
Wednesday of each month at 4:30 p.m., from October 
to June, at the Pittsburgh Academy of Medicine, 322 

N. Craig St. 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Me.tico).- 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 


SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurir 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurir, 
J. Marsh Frere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas-Fort Worth Roentgen Study Club. — Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Te.xi«. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 

Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, Baylor Hospital, Dallas. 


VIRGINIA 

Virginia Radiological Society. — Secretary, -E. LatanS 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 


WASHINGTON 

Washington State Radiological Society. — Secretary-Treat- 
urer, Thomas Carlile, M.D., 1115 Terry Aye., SeatHe. 
Meetings fourth Monday of each month, OctoD 
through May, at College Club, Seattle. 


WISCONSIN 


Milwaukee Roentgen Ray Society . — Secretary-Treasiuer. 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday 
University Club. 


Radiological Section of the Wisconsin 
Society. — Secretary, Russell F. Wilson, M.D., 
Municipal Hospital, Beloit. Two-day _„,1 

ing in May and one day in connection witn 
meeting of State Medical Society, in Septemo . 

University of Wisconsin Radiological 
Secretary, E. A. Pohle, M.D., 1300 Unive^^'^T A^o 
Madison 6, Wis. Meets every _ Thursday from i 
P.M.. Room 301. Service Memorial Institute. 


CANADA 

La Societe Canadienne-Pran^aise 
Radiologic Medicates. — General Secretary, c 
fresne, M.D., Institut du Radium, Montrrai. 
ings are held the third Saturday of ^ , Ontario 

erally at the Radium Institute, 4120 mernbor®- 
Street, Montreal; sometimes, at homes o 

CUBA 

Sociedad de Radiologia y Piaiolerapiade Cuba. 
in Hospital Mercedes, Havana. McetmB 
monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Tuberous Sclerosis. Maurice D. Sachs and Donald 
A. Shaskan. Am. J. Roentgenol. 52: 35-39, July 
1944. 

Tuberous sclerosis is a rare hereditary disease of 
ectodermal origin. Cardinal symptoms are (1) re- 
tarded mental development; (2) epileptic seizures; (3) 
adenoma sebaceum; (4) nodules in the brain with a 
tendency toward cotton ball calcification, and (5) 
phacoma of the retina. There may be, also, multiple 
skin nodules similar to those of neurofibromatosis, 
periungual tumors, rhabdomyoma of the heart, tu- 
mors of visceral organs, and high and narrow or cleft 
palate. The patient seeks medical advice chiefly be- 
cause of epileptic seizures. These generally have their 
onset in the first year of life. Mental deterioration is 
progressive. There is a symmetrical butterfly dis- 
tribution of small warty tumors over the nose, cheeks, 
and chin. Tumors of the retina appear as small, flat, 
round, white or yellowish spots on the posterior fundus 
near the papilla. 

Roentgenologically, multiple circular nodules of in- 
creased density with varying degrees of calcification 
are seen throughout the brain. Pneumo-encephalo- 
grams may reveal the classical “candle guttering or 
dripping” as a result of indentation of the ventricular 
system by the nodules. Hydrocephalus may be a 
pertinent finding. Erosions of the clinoid processes 
and sphenoid wings as well as hyperostosis interna have 
been reported. Cysts in the spongiosa of small bones 
have been described. Renal tumors are common. 
Polyposis of the colon may also be present. 

The diagnosis of tuberous sclerosis should be con- 
sidered in every patient with mental retardation and 
epilepsy, especially in association with adenoma seba- 
ceum. The authors present a case with many of the 
findings described in the text. 

Clarence E. Weaver, M.D. 

Cholesteatoma of the Petrous Bone. Joe Penny- 
backer. Brit. J. Surg. 32 : 75-78, July 1944. 

Progressive paralysis of the facial nerve may be 
caused by a tumor in the cerebellopontine angle or by 
pressure on the nerve in its course through the petrous 
bone. Three cases of the latter type are reported in 
which the pressure was found to be due to a cholestea- 
toma in the petrous bone. 

^ The first patient was a man aged 42 with a complete 
right facial paralysis developing over a period of eight- 
een months. There was impairment of sense of taste 
on the right side and the patient was very deaf in the 
right ear. The caloric responses were absent on the 
right side and normal on the left. Roentgenograms of 
the skull showed an erosion of the upper surface of the 
petrous bone medial to the mastoid antrum. The 
mastoid air cells were of about normal translucency. 
At operation an irregularly oval erosion in the petrous 
bone anterior to the arcuate eminence was found. The 
defect was filled with a soft cheesy white material. 
The facial nerve was exposed and found to be intact 
but flattened. The patient w'as observed for two and a 
half years following operation and there had been no 
improvement in the facial palsy or deafness. 

The second case was in a man of sixty who had had a 
discharging left ear in childhood with resulting deaf- 


ness in that ear, although there had been no recurrence 
of the discharge. Gross spasmodic contractions of the 
left facial musculature began one year before hospital 
admission, and complete facial paralysis occurred three 
months before. The radiologic findings were similar 
to those in the first case and a similar lesion was found 
at operation. After six months there was definite evi- 
dence of recovery and this had continued until the pa- 
tient was able to innervate the whole of the left side of 
his face. 

The third patient was a man of 53 with a facial palsy 
of four years’ duration. He gave a history of otitis me- 
dia twenty-five years before, followed by complete 
recovery. Roentgenograms showed an erosion of the 
superior surface of the petrous bone. The neurological 
findings were similar to those of the other two cases, 
and at operation a similar lesion was found. Recovery 
was not considered likely in this case. 

These three cases present many common features. 
In each there were deafness of the homolateral ear, 
absence of caloric responses, and impairment of the 
sense of taste. Roentgenographic and pathological 
findings were the same in all. The gross and micro- 
scopic pathological findings were characteristic of choles- 
teatoma. 

Jefferson and Smalley (J. Laryng. & Otol. 53:417, 
1938) reported 6 similar cases and found references to 
5 others in the literature of the previous twenty-five 
years. They considered the tumors to be epidermoids 
of the embryonal inclusion type rather than the choles- 
teatoma often associated with chronic mastoid in- 
fection. In at least 2 of their cases there had never 
been any aural infection, and in the others the in- 
fection was remote and trivial in degree. The question' 
whether cholesteatoma causes infection of the middle 
ear and mastoid or is itself the product of chronic in- 
flammation has not been answered at this time. 

The best chance for recovery in these cases rests in 
early operation and subsequent electrical treatment. 

Max Climan, M.D. 


Tomography of the Temporo-Mandibular Joint 
and Ramus of the Mandible. C. W. C. Gough. 
Brit. J. Radiol. 17: 213-215, July 1944. 

Tomography is the only method of showing the 
temporomandibular joint and the ramus of the man- 
dible without distortion. It is particularly useful to the 
plastic surgeon in congenital facial asymmetry, fibrous 
and bony ankylosis, and in traumatic lesions. Brief 
case reports are included, with illustrations. 

Sydney J. Hawley, M.D. 


Foreign Body in the Th 5 Toid Gland. Herbert T* 
Wikle and Thomas Spellman. Surgery .15: 994-996, 
June 1944. 

The authors report a case of foreign body in the 
thyroid gland present for a long period without causing 
any reaction that could be specifically referred to it. 
The patient, a 38-year-old white woman, complained 
of a tumor of the anterior portion of the neck first ob- 
served at the age of twelve. This was twice operated 
upon when the patient was fifteen. Some diminution 
in size followed, but five years later the growth began 
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to enlarge and had continued to do so until the present meningitis. Analysis shows that 62 per cent of the 
admission (1938). 151 cases were detected when the lesions were minimal 

The patient complained of moderate orthopnea and or sub-minimal, 31 per cent when moderately advanced 
dyspnea on exertion. There were no symptoms of ' and 7 per cent when far advanced. Twenty-one per 
thyrotoxicosis or exophthalmos. A large thyroid cent of the series were under twenty years of age and 

tumor, the size of a grapefruit, filled the entire anterior 45 per cent ivere between twenty-one and twenty-five 

part of the neck and extended on both sides into the years. 

posterior triangle. The tumor -was firm and showed Pulmonary tuberculosis had been the sixth cause for 
several nodules. There was slight cardiac enlargement invaliding from the service up until January 1941. It 

and a loud systolic murmur. The basal metabolic is exceeded by mental and nervous disorders, eye dis- 
rate was plus 13 and the electrocardiogram was es- eases, peptic ulcers, and respiratory infections other 

sentially negative. A roentgenogram showed the lungs than tuberculosis. 


to be clear and the cardiac enlargement was interpreted 
as hypertrophy and dilatation. 

A lateral examination of the neck showed a large 
soft-tissue opacity in front of the trachea, measuring 
8 cm. in the antero-posterior diameter and 14.5 cm. in 
transverse diameter. A few small specks of greater 
density scattered throughout the mass were believed 
to represent cartilaginous change. 

Six days after admission a subtotal thyroidectomy 
was performed, A large amount of scar tissue was en- 
countered on both sides, adjacent to the previous oper- 
ative scars. A portion of the left lobe was found to 
extend retrosternally. After this was delivered into 
the wound a sharp object was palpated in the fascia, 
just below the suprasternal notch. This was removed 
and found to be an old cutting edge needle in two parts, 
the major one 1.5 cm. in length. It is interesting to 
note that the needle was discovered just below the 
suprasternal notch, yet the two operative scars were 
in the mid portion of the neck on either side. 

J. E. Whiteleather, M.D. 

THE CHEST 

Incidence of Pulmonary Tuberculosis in the Royal 
Canadian Navy. Carleton B. Peirce, G. Jarry, and 
Alan C. Richardson. Canad. M. A. J. 51: 46-51, 
July 1944. 

As an assay of the effectiveness of the “screening” 
methods in use, and to determine, if possible, the in- 
fluence of service conditions, a survey was made of 
tuberculosis in the Canadian Naval Service from Sep- 
tember 1939 to December 1943, Of 82,946 recruits 
examined in this period, 8,398 (10.1 per cent) were 
rejected for all causes. Pulmonary tuberculosis ac- 
counted for 439 rejections, 0.53 per cent of the total 
number examined and 5.2 per cent of all those rejected. 
The number of cases of tuberculosis discovered in the 
Naval Service during this same interval was 151, or 
0.8 per thousand per year, an over-all rate of 2 per 
thousand, since the total naval strength was 75,354 
(as of Jan. 1, 1944). The greatest incidence xvas in the 
first two y'cars, due probably to incompleteness of the 
radiographic survey prior to the institution of com- 
pulsory' mass radiography. 

On an occupational basis, the incidence was highest 
among WTiters and supply ratings (19 cases, or 7.4 
per 1,000) and cooks and stewards (17 cases, or 4.6 
per 1,000). The engine room personnel showed a rate 
almost double that of those on deck, 2,9 per 1,000 com- 
pared with 1.7 per 1,000. 

The highest rate of discharge for tuberculosis was in 
the second year of service, but in men on sea duty the 
incidence of the disease increased with the length of 
service at sea. 

Only two deaths occurred in this series, both from 


The authors state a preference for the use of con- 
ventional 14 X 17-in. film in mass chest sur\'eys. 
They believe that accuracy in interpretation and the 
availability of a large film for future possible compar- 
ative examination outweigh the economy of cost and 
filing space afforded by miniature films. 

Lester M. J. Freedman, M.D. 


Comparison of Roentgenograms with the Pathology 
of Experimental Miliary Pulmonary Tuberculosis in the 
Rabbit. E. M. Medlar, G, S. Pesquera, and \V. H. 
Ordway. Am. Rev. Tuberc. SO: 1-23, July 1944. 

It has been shown previously that miliary tubercu- 
losis in the rabbit can be produced consistently by 
intravenous injection of bovine bacilli. The number 
of lesions can be controlled to some extent by the num- 
ber of bacilli injected. The course of the infection 
depends upon whether virulent or non-virulent strains 
have been used, whether or not the animals are vac- 
cinated, and whether a large or small dosage of virulent 
bacilli is given. With this knowledge at hand, the 
series of experiments reported in this paper was under- 
taken, in order to make a comparative study of the 
pathological findings and of roentgeno^ains of t e 
thorax and of inflated excised lungs in miliary pu nio 


ary tuberculosis. . , 

As would be expected, the extent and essen la na 
ire of the pathological lesions were best determine 
y microscopic examination. To a lesser degree 
athological findings were demonstrable in 
;opic examination, roentgenograms of the 
mgs, and, lastly, roentgenograms of the ^ 

ving animal. The latter failed to distinguis 
rimary infections with virulent and non-yiru e 
Hi or between primary infection and reinfee lo 
irulent bacilli. In general the various tTPf 
ogical processes could not be differentiated . 

yraphically in the excised lungs except or 
ildum deposits. Lesser amounts 

iseous foci could not be differentiated from 

aterial. Superimposition of lesions cause 
shadows which masked their true natime. F 

iss rather than size be visualized, 

ctor as to whether a given lesion could 

id the compact lesion needed to be ‘ 

le volume of a primary lobule before R s i 

; cast in roentgenograms of the e.vcise 

auld appear that considerably larger arc 

ict, inflammatory e,xudate vyould be ^ pf ii,c 


borax. , , -wt, it b 

If these facts arc applicable to the huma “ 
.robable that the earliest ‘5®i°nstrab e t 
ocus would be a compact area Paul, 

incumonia. L. u • 
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Massive Pulmonary Atelectasis Occurring During 
Primary Tuberculous Infection. Gustavo Cardelle, 
Francisco Borges, and Raul Pereiras. Bol. Soc. cu- 
bana de pediat. 16: 85-93, March 1944. 

A case of massive pulmonary atelectasis developing 
in a child with primary tuberculosis is reported. 

The patient, a nineteen-month-old boy of healthy 
parents, but with a tuberculous grandmother, had fre- 
quent colds, cervical adenitis, otitis, and tonsillitis. 
Complaints on admission W'ere continued temperature 
rise, cough, and dyspnea. The child was poorly 
nourished but showed no signs of serious illness. 

The cervical lymph nodes were very large, and the 
axillary and inguinal nodes also showed some enlarge- 
ment. X-ray examination revealed massive collapse 
of the left lung, as well as enlarged mediastinal nodes. 
Bronchoscopic examination showed the mucosa in the 
left bronchus to be inflamed, with much thick yellow 
phlegm obstructing the lumen. 

In discussing the differential diagnosis, the authors 
state that the condition offering the greatest diffi- 
culty is fibrosis, in which the lung is retracted and the 
mediastinum is displaced to the affected side. Pneu- 
mothorax and fluoroscopy are important aids. 

The value of artificial pneumothorax in the treat- 
ment of this type of atelectasis is stressed. 

A. Mayoral, M.D. 


Pneumonia, Pneumothorax, and Emphysema Fol- 
lowing Ingestion of Kerosene. Edwin Paul Scott. 
J. Pediat. 25; 31-34, July 1944. 

Pulmonary manifestations following the accidental 
ingestion of kerosene are rather common in young 
children. In the case reported, pneumonia, pneumo- 
thorax, and emphysema of the soft tissues of the chest 
were the complicating factors. 

A 2-yeaT-old child was admitted to the hospital in a 
comatose condition about two hours after the ingestion 
of 1 to 2 ounces of kerosene. Numerous moist rales 
were heard throughout the lung fields, with no demon- 
strable change in the percussion note. The abdomen 
showed considerable distention. The rectal tempera- 
ture was 99.6° F., with a respiratory rate of 48 per 
minute. The patient responded well to treatment and 
the following morning was alert and ate well. In view 
of an elevation of the temperature to 103.2° and an in- 
creased white blood cell count, sulfathiazole was ad- 
ministered. Two days later the temperature became 
normal. At this time examination of the chest revealed 
emphysema of the soft tissues of the neck and chest and 
numerous fine crepitant rales throughout the lung fields. 
Roentgen studies the following day showed a left pneu- 
mothorax wuth partial collapse of the left lower lobe. 
The entire left lung showed a dense, patchy, hazy proc- 
ess, especially pronounced in the lower lobe. On the 
right there was an irregular haze except in the cardio- 
phrenic sinus, where consolidation was present. Over- 
lying this region was an area of decreased density which 
measured 3 cm. and apparently represented a fluid level. 
The heart was slightly enlarged and displaced to the 
right. An extensive soft-tissue emphysema was present 
over the upper abdomen and thorax, extending to the 
neck and face. 

The pneumothorax gradually cleared and the em- 
physema disappeared. Two weeks followdng the 
accident, the physical and roentgen examinations were 
normal. 


Dust Bronchitis. John A. Toomey and Carl L. 
Petersilge. J. Pediat. 25: 25-30, July 1944. 

A type of bronchitis associated wdth prolonged ex- 
posure to high concentrations of dust, having none of 
the characteristics of an infectious disease, is described. 
This bronchitis was correlated with sparsity of rain- 
fall. 

During 1941 and 1942, 63 children with coughs were 
admitted to the infirmary of an orphanage. The pa- 
tients were healthy and apparently normal. Often 
the first sign of dust bronchitis was an explosive, in- 
tractable, unproductive cough. Subjectively the only 
complaint was an uncomfortable tickling sensation in 
the throat accompanied by an uncontrollable cough 
which was aggravated by excitement or by lying on 
the back. Objectively the patient was comfortable 
unless activated in some manner. Coughing, once 
initiated, was severe, sometimes to the point of vomit- 
ing. The temperature was slightly elevated, i.e., 
about 101°F., returning to normal after twenty-four to 
forty-eight hours’ rest in bed. 

Inspection, percussion, and palpation of the chest 
revealed nothing abnormal. On auscultation, loud 
rhonchi were heard, most commonly over the large 
bronchi, particularly over the bases, predominating on 
the left. There were wheezing and whistling noises in 
the chest, but there were no modifications of inspir- 
atory or expiratory sounds and no fine parenchymatous 
rales. A deep breath often initiated a coughing spell. 

Thirteen of the 63 children had roentgen studies of 
the chest. The composite picture was described as 
follows: “There were soft-appearing patchy mottling 
with increased markings along the course of the 
bronchi, usually the descending ones. Ulceration, cal- 
cification, retraction, or emphysema were not present. 
The shadows looked not unlike those found in bronchi- 
olitis obliterans, except that the mottling was coarser. 
This might have been due to the fact that in these child- 
ren the larger bronchi were involved. The lungs 
showed no other changes.” 

Treatment is prophylactic and symptomatic, the 
former being the most important. 

Loeffler’s Syndrome. Transient Pulmonary In- 
filtrations with Blood Eosinophilia. H. B. Pirkle 
and Julia R. Davin. Am. Rev. Tuberc. 50: 48-51, 
July 1944. 

Loffler’s syndrome (Loffler, W. : Beitr. z. Klin. d. 
Tuberk. 79: 338, 1932) consists of asthma with cough, 
eosinophilia ranging from 10 to 60 per cent, low-grade 
fever, mild leukocytosis and an elevated sedimentation 
rate. Roentgenograms of the chest reveal infiltrations 
in various parts of the lungs, usually the lower, which 
disappear rapidly. 

A case is presented which differs from others reported 
in the literature in that there was no asthma and the 
pulmonary infiltrations were of long duration and 
migratory in character. The clinical course and the 
roentgen evidence of disease lasted over a period of 
nine months, during which time pulmonary infiltra- 
tions of varying extent developed. The lesions tended 
to clear in some areas only to reappear in other parts 
of the lung fields. The eosinophil count reached as 
high as 33 per cent. The diagnosis of pulmonary 
tuberculosis was made at the first examination, but 
further study eliminated this possibility and likewise 
failed to establish any other etiologic agent. 

L. W. Paul, M.D. 
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New Growths of the Chest. Carl W. Tetnpel. 
Dis. of Chest 10; 277-312, July-August 1944. 

The author presents his material under four head- 
ings. In the introduction he stresses the need of close 
co-operation on the part of the internist, endoscopist, 
roentgenologist, pathologist, and surgeon, in the di- 
agnosis and treatment of new growths of the chest. 
Part two is devoted to classification, and part three to 
diagnostic criteria, including pathological and roentgen 
studies, therapeutic doses of roentgen radiation, bron- 
choscopy and esophagoscopy, surgical exploration, lab- 
oratory tests, thoracoscopy, symptoms and signs of 
diagnostic importance. Part four consists of case his- 
tories with illustrations. 

The main subdivisions of the author’s classification 
aer as follows, 

1. Tumors of the large or major bronchi 

A. Carcinomas: squamous-cell and small-cell 

types 

B. Adenomas (mixed tumors) 

2. Tumors of minor bronchi or periphery of the lung 

A. Adenocarcinoma 

B. Superior pulmonary sulcus tumor 

3. Anterior mediastinal tumors 

A. Malignant lymphomas; lymphosarcoma; 

Hodgkin’s disease; leukemia; giant fol- 
licular lymphocytoma 

B. Thymomas 

C. Teratoid tumors 

D. Cysts 

4. Posterior mediastinal tumors; Primary neuromas 
6. Rare mediastinal tumors 

A. Fibroma and sarcoma 

B. Carcinoma 

C. Tumors arising from bone and cartilage 

D. Intrathoracic cysts of intestinal structures 

and intrathoracic stomach 

E. Lipomas 

F. Xanthomas 

6. Tumors originating in chest wall 

A. Benign tumors 

B. Malignant tumors 

C. Tumors of pleura 

7. Non-neoplastic lesions, which may be confused with 

nerv growths 

A. Cysts: congenital; developmental; ac- 

quired inflammatory; echinococcic 

B. Circumscribed inflammatory masses within 

the lung 

C. Lymph node enlargement; solid or abscessed 

masses of tuberculous hilar or mediastinal 
lymph nodes; Boeck’s sarcoid; benign 
enlargement of unknown etiology 

D. Atelectasis of a lobe or part of a lobe 

E. Aneurysms of the great vessels and heart 

F. Lesions of the diaphragm 

G. Mega-esophagus 

H. Encapsulated empyema 

I. Abscess: mediastinal and Pott’s 

J. Mediastinal thyroids 

For diagnostic purposes, all available chest films 
should be reviewed, and stereoscopic, lateral, and 
oblique roentgenograms should be made. Most cir- 
cumscribed intrapulmonarj' neoplasms are bronchio- 
gcnic carcinomas; circumscribed extrapulmonary 
tumors in the costovertebral region are usually 


neurofibromas, and in the anterior chest, teratomas 
Most neoplasms that are not rvell circumscribed are 
malignant, but the loss of sharp definition at the edge 
of the tumor may be due to inflammatory changes or 
atelectasis in the adjacent lung. 

The x-ray findings in the majority of bronchiogenic 
tumors are those of atelectasis or other secondar)- 
changes. If a large bronchus is partially obstructed, 
the lung involved becomes less radiant and is likel}- to 
show linear areas of increased density. In the presence 
of complete obstruction of a secondary bronchus, the 
collapsed portion of the lung usually appears as a dense 
triangular area along the diaphragm, heart, and spine. 
With complete occlusion of the right or left main 
bronchus, the entire half of the chest is extremely dense; 
the mediastinum is displaced into the involved lung 
field; the intercostal spaces are narrowed, and the di- 
aphragm is elevated. 

Diagnostic pneumothorax may aid in distinguishing 
between tumors of the lung, mediastinum, and thor- 
acic wall. Pneumoperitoneum is of value in dif- 
ferentiating supradiaphragmatic from subdiaphrag- 
matic lesions. 

Bronchography with the aid of lipiodol may be used 
to demonstrate the level and extent of the bronchial oc- 
clusion, as well as the condition of the lung beyond the 
tumor. 

Fluoroscopy is of value to determine rvhether a mass 
is expansile, as an aneurysm; as an aid in localization 
of the tumor, and in disclosing its relation to the di- 
aphragm. Tumors in the lorver part of the chest not 
in continuity with the diaphragm will usually descend 
with the lung during inspiration if they are intrapul- 
monary. If the diaphragm is paralyzed, it usually 
means that the phrenic nerve is involved and the case 
is inoperable. 

A favorable response to a therapeutic dose of x-rays 
indicates the probable presence of a lymphoblastoma. 

If it is suspected that the pulmonary tumor is meta- 
static, appropriate x-ray studies should be underta 'eii 

to determine the primary site. 

HEitRY K. Taylor, M-D. 


Cavernous Hemangioma of the Lung (ArtenovMOUS 
Fistula). Report of a Case with Successful Treatmea 
by Pneumonectomy. W. E. Adams, T. F. °n' 
fr., and Lillian Eichelberger. Arch. Surg. 49. 5 
July 1944. 

Cavernous hemangioma of the lung is a rare c 
iition; its association with polycythemia has P 
viously been reported only four times. In . 
stance a man of twenty-four complained ol 
nosebleeds and colds over a period of two or 
years. For at least sixteen years he had a ^ . 

cyanosis and clubbing of the ^nscs, which ^ 

observed folloiving an attack of influenza at ic 
six. He had nevertheless been able to work as a 
aborer. Examination shoived an arresting cp 
cyanosis, clubbing of the fingers and toes, an 
Ueraangiomas of the lips and face. Breath souf s 
somewhat diminished over the whole chest. ^ 
ings ivere normal. The red cell count 
iemoglobin 23 gm. per 100 c.c. The tota o 
ime was 12,750 c.c., of which 10,330 c.c. 
rhe vdtal capacity of the lungs was 3,800 c.c. , 

Roentgenograms of the chest showed a . j 
;hado 5 v covering 25 sq. cm. between the left sev 
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ninth ribs posteriorly. A similar area of density, 1 cm. 
in diameter, was present in the right mid-axillary line 
at the level of the sixth rib. The extremities showed 
deposition of periosteal new bone. 

A successful removal of the left lung was performed. 
One lesion was found to consist of a multiloculated, 
smoothly lined cavity 3X4 cm., which communicated 
with the pulmonary artery by a vessel 0.5 cm. in di- 
ameter and with the vein by one 1 cm. in diameter; 
two other similar lesions were present in this lung. 
Microscopic study showed a mesothelial lining on a 
fibrous connective-tissue wall; there was no hemangi- 
omatous tissue outside the cavities. The pathological 
diagnosis was multiple arteriovenous fistulas of the 
lung. Following operation the red cell count fell to 
6,000,500 and the hemoglobin to 15.5 gm. per 100 c.c. 
The blood volume decreased to 6,900 c.c., 4,250 c.c. 
of which were cells. Other laboratory findings also 
tended to become more normal. The patient was alive, 
well, and doing his work for a period of nine months of 
observation. 

While this condition is easily confused clinically 
with polycythemia vera, clubbing of the fingers and 
toes should suggest the advisability of a roentgen- 
ogram of the chest, which will lead to the correct di- 
agnosis. Lewis G. Jacobs, M.D. 

Tuberculoma of the Posterior Mediastinum. Brian 
Blades and David J. Dugan. Am. Rev. Tuberc. SO; 
41^7, July 1944. 

An occasional case has been reported in the literature 
in which a tuberculous or other inflammatory lesion of 
the lung has been mistaken for tumor and the error dis- 
covered only after surgical intervention. These cases 
represent exceptions, for the great majority of intra- 
pulmonary masses demonstrable on roentgenograms, 
which cannot be identified by ordinary methods, will 
prove to be malignant or potentially malignant neo- 
plasms. 

A 56-year-old white male complained of slight dysp- 
nea on exertion. Roentgen study disclosed a cir- 
cumscribed mass in the posterior mediastinum behind 
the heart. After study, the diagnosis of primary nerve 
tumor was made and operation was undertaken. The 
mass was well encapsulated and could be removed 
without difficulty. Microscopic examination showed 
the lesion to be a tuberculoma. The patient made an 
uneventful recovery. This diagnosis had not been 
considered prior to the examination of the tissue. The 
results indicate that such an error in diagnosis may be 
less harmful to the patient than procrastination when 
dealing with intrathoracic tumors of unknown nature, 
and that removal of a well encapsulated tuberculous 
lesion need not be followed by dissemination of the 
disease. L. W. Paul, M.D. 

Observations on the Heart Size of Natives Living 
at High Altitudes. A. J. Kerwin. Am. Heart J. 28: 
69-80, July 1944. 

In order to determine the effects of chronic anoxia 
on the heart, roentgenographic examinations were made 
of 273 normal native Peruvian males of the Indian race. 
Their average height was 156.26 cm., and their aver- 
age weight was 55.63 kg. All were born at altitudes 
varying from 10,000 to 15,000 feet and, with few ex- 
ceptions, had lived all their lives at these altitudes. 

The transverse, long, and broad diameters were 
measured, and the frontal area was estimated from the 


long and broad diameters by means of the nomogram 
of Ungerleider and Gubner (Am. Heart J. 24: 494, 1942, 
Abst. in Radiology 40:528, 1943). The estimate of 
the effect of altitude on heart size was based on the 
transverse diameter and the frontal area. 

The author found that the transverse diameters 
of the natives were greater than the normal standards 
, for white males in all age groups living at low altitudes, 
the average difference being -(-11.5 per cent. The 
frontal area showed an average increase of 16.3 per 
cent over the normal for men living at or near sea level. 
The author believes that chronic anoxia is a reason- 
able explanation for the increase in the frontal area and 
the transverse diameter of the heart. 

Henry K. Taylor, M.D. 

Cardiac Aneurysm. Percy J. Delano and Arthur R. 
Weihe. Am. J. Roentgenol. 52: 31-34, July 1944. 

Almost all cardiac aneurysms are due to coronary 
thrombosis; among the other very occasional causes 
must be listed abscess of the cardiac wall, trauma, ul- 
cerative endocardial lesions, and congenital lesions. 
Cardiac aneurysm may be found as early as six weeks 
after a coronary occlusion. The usual sequence of 
events appears to be anemic necrosis and myomalacia, 
followed by fibrosis. About 85 per cent of these an- 
eurysms occur in the left ventricle; 2 to 5 per cent of 
them are in the right ventricle. Some are found in the 
interventricular septum. About 80 per cent occur in 
males. Syphilis plays a minor role. Rupture of a car- 
diac aneurysm is rare. 

The postero-anterior roentgenogram of the chest 
gives adequate information in many instances, since 
most of the aneurysms are situated in the left ventricle. 
Aneurysms involving the cardiac apex may be elusive 
unless care is taken to examine this area well in deep 
inspiration. Roentgenoscopy should be employed. 
Paradoxical motion in the aneurysmal sac is not a 
reliable sign as it is often absent. Aneurysms in the 
apex have a tendency to develop downward. 

Death is usually due to another attack of coronary 
thrombosis. The average life expectancy is a little 
less than two years. 

The authors describe one case of aneurysm of the 
left ventricle, discovered during examination of the 
gastro-intestinal tract. The cause was coronary throm- 
bosis, Clarence E. Weaver, M.D. 

Longevity in Ventricular Anemrysm: Report of a 
Case Followed over a Ten Year Period. Dennison 
Young and John B. Schwedel. Ann. Int. Med. 21: 
141-149, July 1944. 

It is most unusual for a person with a progressively 
enlarging aneurysm of the left ventricle to continue his 
^daily activity and maintain himself as a useful, pro- 
ductive member of society for a period of ten years, as 
happened in the case here recorded. The patient was 
closely follorved over this period, clinically, radio- 
graphically, and electrocardiographically. 

Four months before the patient was seen he began to 
experience episodes of pain in the epigastrium, chest, 
and in both upper extremities, with dyspnea, and 
nausea, following exertion. The attacks became more 
frequent and severe in character. On first examina- 
tion (Sept. 24, 1931) the picture of shock was present. 
The heart was not enlarged to percussion; the first 
apical sound was faint and a pericardial friction rub 
was present. The white blood cell count was 18,000, 
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with 89 per cent nolymorphonuclear leukocytes. The 
electrocardiogram was that of anterior wall infarction. 

Roentgen examination on Oct. 13, 1931, revealed an 
enlargement of the heart to the right and left with a 
prominence at the mid portion of the left border sug- 
gesting the presence of a ventricular bulge. Ten days 
later this prominence had increased in size. The pa- 
tient was discharged improved on Nov. 29. 

On Jan. 27, 1932, the patient was admitted to 
Montefiore Hospital. On fluoroscopy the left ventricle 
was seen to be greatly enlarged and its pulsations were 
poor. An angular bulge was noted in its upper middle 
contour. The left auricle was enlarged horizontally. 
Moderate enlargement of both the outflow and inflow 
tracts of the right ventricle was present. Four months 
later there was further enlargement of the left ventricle, 
especially in the region of the aneurysmal bulge. In 
the left anterior oblique view an area of increased den- 
sity was seen to occupy most of the posterior left 
ventricular contour. This increased density was be- 
lieved to be due to an organized thrombus within the 
aneurysmal bulge. 

Four months later the patient was again discharged 
as improved, and for the next nine years he was ob- 
served frequently in the adult cardiac clinic. Through- 
out this period he continued his occupation as a machine 
operator, working thirty-five hours a week. Symptoms 
of congestive heart failure reappeared in 1941, and on 
Sept. 8, 1941, acute severe colicky pain occurred in the 
right upper quadrant just above and to the right of the 
umbilicus. The liver enlarged progressively; sibilant 
rales were heard throughout the lungs, and death en- 
sued (Sept. 10). 

Throughout the nine years of observation at Monte- 
flore Hospital, radiographic examination demonstrated 
progressive enlargement of the ventricular aneurysm. 

The autopsy diagnosis was a hypertrophy and dilata- 
tion of the heart with arteriosclerosis of the aorta. 
An extensive arteriosclerosis of the coronary arteries 
with old occlusion of the left anterior descending and 
right main coronary arteries, and marked narrowing 
of the circumflex branch of the left coronary artery, was 
found. An old healed infarct of the septum and anterior 
and posterior walls of the left ventricle, with aneurysmal 
dilatation and mural thrombus formation involving the 
anterior, lateral, and posterior walls of this chamber, 
was present. 

The aneurysmal bulge involved most of the anterior 
wall of the left ventricle, the greater part of the inter- 
ventricular septum, and slightly less than the lower half 
of the posterior wall, mostly laterally. It measured 
10 X 8 X 7 cm. and was filled with firm lamellated brown 
and brownish-red thrombus. The entire left ventric- 
ular chamber was markedly dilated. 

Stephen N. Tager, M.D. 

Coarctation of the Aorta: Clinical and Roentgeno- 
logic Analysis of Thirteen Cases. Lawrence Perlman. 
Am. Heart J. 28: 24-38, July 1944. 

Coarctation of the aorta is a congenital anomaly. 
It may be of the infantile type, occurring in children 
up to the age of one year, or of the adult type. Rou- 
tine physical examinations of an unsclccted group of 
men for army serxuce showed an incidence of 1:10,000, 
though postmortem statistics have shown an incidence 
of 1:1,500 (Blackford: Arch. Int. Med. 41: 702, 1928). 
The discrepancy is attributed to the inclusion of slight 
narrowing at the site of the ductus arteriosus by the 


pathologists in their series, and also to missed clinical 
diagnoses. 

The roentgen examination is a definite aid in di- . 
agnosis, the usual findings being absence of the aortic 
knob, dilatation of the ascending and transverse por- 
tions of the aortic arch, erosion of the lower margin 
of the posterior portions of the ribs, and roundness or 
enlargement of the left ventricle. In the author’s ser- 
ies of 13 cases, absence of the aortic knob and erosion 
of the ribs were the only constant radiologic findings. 
In 10 instances the aorta was either slightly or mod- 
erately dilated, and in 3 there was no dilatation. Lett 
ventricular hypertrophy was slight in 5, moderate in 
3, marked in 1, and absent in 4. Electrocardiograms 
were made in 7 cases: 5 were normal, and in 2 the find- 
ings were compatible with hypertensive heart disease. 

Henry K. Taylor, M.D. 


THE DIGESTIVE SYSTEM 


Peptic Dicer Perforating Into the Anterior Abdominal 
Wall. Carl G. Morlock and Waltman Walters. Am. 
J. Surg. 65: 133-137, July 1944. 

Three cases are reported of a benign peptic ulcer 
occurring at the stoma of an anterior gastrojejunos- 
tomy. These ulcers became attached to and burrowed 
deeply into the abdominal wall. In order to attach 
itself to the anterior abdominal wall and secondarily 
penetrate it, the ulcer must have its origin in a part of 
the wall of the stomach adjacent to that of the abdomen. 
A gastrojejunal ulcer arising on the anterior rim of an 
anterior gastrojejunal stoma is, therefore, peculiarly 
likely to result in this complication. When it occurs, 
it must be treated surgically. For a gastric ulcer to 
originate in the anterior gastric wall and penetrate into 
the abdominal wall is exceedingly rare in a stomach 
which has not been previously disturbed by operation. 


The Normal Distribution of the Small Intestine 
Samuel T. Herstone and Seelig Freund. Am. J. 
Roentgenol. 52: 46-51, July 1944. , 

The authors reviewed the work and results o a 
by various investigators of the problem of the no • 
distribution of the small intestine and found no g • 
eral agreement. This paper reports a re-investigation 

of the subject. „ nf 

Fifty-four cadavers were studied. The , 
each was determined by tracings of the subcos a 
The abdomen was divided into five regions, 
left upper quadrants, right and left loner q 
and minor pelvis. A loop of small intes in 
lected at random from each of the five region 
identified by tying a colored ligature about b 
ferent color being used for each region. n 
cadavers all the loops in each region "o 
by colored strings. Schematic divings o ii 
figuration of the small bowel with par 
ence to the five regions were made. . . i j]c.Nurc 
each colored ligature from the duodciioj J 
was determined. Five types of grouping 
intestine loops were found and are dcscri . 
and illustrated by line drawings. ^ , -...g Tim 

was found between various groups and h 
total length of the bowel varied from 10 
distance of the various colored strings por W- 

denojejunal junction showed ! ipft lower 

ample, the red string, which signifi^cd j,,(, 

^uadr^t, was found to be 2 feet 0 inches 



Vol. 44 


Abstracts of Current Literature 


311 


duodenojejunal junction in one cadaver and 15 feet 
from the same point in another. Loops were found 
lying together which in the outstretched gut were as 
much as 20 feet apart. 

The conclusion is reached that, although definite 
patterns and groups are recognizable in a study of the 
small intestine, these are not sufficiently constant to 
be of any clinical value. It is impossible to predict the 
distance of a loop from the duodenojejunal junction by 
its location in the abdomen. 

Clarence E. Weaver, M.D. 

Roentgenological Anatomy of the Position of the 
Coils of the Normal Small Intestine. F. Y. Khoo, 
K. S. Liu, and K. H. Ch’en. Chinese M. J. 62: 61-82, 
January-March 1944. 

The authors studied the small intestinal pattern of 
444 adults, employing a barium meal, and recording the 
findings from serial fluoroscopic and radiographic ob- 
servations. They conclude that, with the exception of a 
relatively constant location for the proximal jejunum 
and distal ileum, the position of the middle loops of 
the small gut is so variable that it is not feasible to al- 
locate certain groups specific positions. Their studies 
also confirm the changeability of the intestinal pat- 
tern as seen in the same subject on different days. 

Ellwood W. Godfrey, M.D. 

Atresia of Small Intestine. Two Case Reports; 
One Multiple Atresia, with Survival. William H. Erb 
and Delbert C. Smith. Ann. Surg. 120: 66-72, July 
1944. 

The authors briefly review the literature and report 
two additional cases of atresia of the small intestine. 
This condition is relatively rare, occurring but once in 
every 20,000 births (Webb and Wangensteen. Am. J. 
Dis. Child. 41: 262, 1931). It results from a failure of 
recanalization of the intestinal tract following the 
obliteration of the original lumen by epithelial con- 
crescences between the fifth and tenth week of fetal 
life. 

The most valuable laboratory test is a plain film of 
the abdomen. Distended loops of small bowel and 
fluid levels may be seen in the erect and head-down posi- 
tions. If the atresia is of the duodenum or high 
jejunum, distention may be absent or negligible. Bar- 
ium by mouth, as a diagnostic aid, is contraindicated, 
as this may clog the narrow lumen of the distal loop 
following anastomosis, or lead to bronchopneumonia 
from aspiration of the vomited barium. Clinically, 
attention is directed to this condition by persistent 
vomiting and absence of keratinized epithelium in the 
meconium. 

Emphasis is placed on the necessity of performing 
a primary anastomosis to prevent loss of intestinal 
content through an enterostomy. Open-drop ether is 
used to obtain a quiet operative field. Electrolytic 
balance should be followed both pre- and postoper- 
atively, and vitamin K should be administered pre- 
operatively to combat hypoprothrombinemia. 

Ellwood W. Godfrey, M.D. 

Diverticulitis and Diverticulosis. Norman P. Hender- 
son. Brit. J. Radiol. 17: 197-203, July 1944. 

Diverticulosis is a herniation of mucosal sacs into 
or through the bowel wall. Diverticulitis is an inflam- 
mation of these herniated sacs, or diverticula. 


Diverticula may be congenital or may appear during 
or after an attack of inflammation of the bowel wall. 
The inflammation causes fibrosis and allows the mucosa 
to herniate through local points of weakness particu- 
larly at the entrance of nerves and blood vessels. In- 
flammation is not the only cause of diverticula. They 
may occur as a result of chronic constipation or in as- 
sociation with some other disease, such as polyposis or 
carcinoma. The condition is more common in men. 
It is most frequent in the sigmoid. 

Five stages of diverticulosis may be recognized. 
The first stage shows on the x-ray as a "ripple” pattern 
at the edge of the bowel. This stage is frequently 
overlooked or is interpreted as spasm. The second 
stage shows small projecting "palisades” along the 
border of the bowel. [Just what is meant by "pal- 
isades” is not clear to the abstractor.] In the third 
stage small protruding pulsion diverticula are demon- 
strable. At this stage, these are retractable. In the 
fourth stage, which the author designates as "retract- 
able ballooning,” large retractable diverticula are seen. 
The fifth stage is that of permanent diverticula. 

Sometimes diverticulosis is the first sign of cancer 
of the colon. Two illustrative cases are reported. 

The disease may heal completely in any one of the 
first three stages. Fibrosing diverticulitis may follow' 
the last stage, when inflammation occurs in the per- 
manent diverticula. Sydney J. Hawley, M.D. 

Cholecystography with Beta(4-Hydroxy-3,5-Di- 
iodophenyl) Alpha Phenyl Propionic Acid. Harold C. 
Ochsner. Gastroenterology 3: 23-29, July 1944. 

This is another report on the use of beta(4-hydroxy- 
3,5-diiodophenyl) alpha phenyl propionic acid (Prio- 
dax) for cholecystography. Visualization of the gall- 
bladder was excellent or good in 402 of 600 patients 
examined (67 per cent) ; 31, or 7.7 per cent, of these pa- 
tients exhibited stones. In 81 patients (13.5 per cent) 
visualization was poor; and 38, or 47 per cent, of this 
group had demonstrable stones. In 111 patients 
(18.5 per cent), there was complete failure to visualize 
the gallbladder shadow; stones were found to be pres- 
ent in 37, or 34 per cent, of this group. 

Aneurysm of the Abdominal Aorta with Rupture into 
Duodemun. Report of Three Cases. H. R. Pratt- 
Thomas. Am. J. Clin. Path. 14: 405-412, July 1944. 

Forty-one cases of rupture of an aneurysm of the 
abdominal aorta into the gastro-enteric tract have 
been recorded; in 32 of these, including the 3 cases 
reported here, the duodenum was involved. In the 
first of the author’s cases, the clinical impression was 
peptic ulcer w'ith hemorrhage and saccular aneurysm 
of the abdominal aorta. The patient died two hours 
after admission. In the second case, the clinical im- 
pression was rupture of an abdominal aortic aneurysm. 
Carcinoma of the stomach was also seriously considered. 
Both of these patients gave a history of syphilis. In 
neither case is any mention made of an x-ray examina- 
tion. Physical and roentgen examination of the third 
patient showed a moderately advanced tuberculosis of 
the right lung with minimal involvement of the left. 
This patient was observed for about five years, during 
which there were alternating periods of improvement 
and exacerbation. A week before death occurred, he 
suddenly vomited blood and went into moderate shock. 
Copious black stools followed the hematemesis. No 
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abdominal masses were palpable. The attending 
physician thought the patient probably had a peptic 
ulcer. Tuberculosis was not believed to be a factor. 
An aneurysm was not considered. 

Necropsy in each of the cases showed an aneurysm 
of the abdominal aorta with rupture into the duo- 
denum. 


THE SKELETAL SYSTEM 

Liunbosacral Roentgenograms of 450 Consecutive 
Applicants for Heavy Work. Louis W. Breck, J. Wins- 
ton Hillsman, and W. Compere Basom. Ann. Surg. 
120: 88-93, July 1944. 

Because of several adverse legal decisions in cases in 
which pre-employment lumbosacral abnormalities had 
unquestionably existed, a large industrial concern estab- 
lished the practice of routine roentgen examination of 
the lower back in aU applicants for work involving 
heavy labor. The present study is based upon the 
pre-employment roentgenograms of 450 consecutive 
applicants. In no instance was there a history of 
backache at the time of examination or previously. 

In 86 per cent of those examined some defect was dis- 
covered. If the cases of mild wedging of the vertebral 
bodies and mUd lumbosacral narrowing are excluded, 
this figure is reduced to 31 per cent. In 15 per cent the 
abnormalities were serious enough to render the ap- 
plicant unemployable at heavy labor. An additional 
8 per cent showed defects that might well lead to fu- 
ture difficulty. 

The conditions observed are tabulated and the 
value of this type of examination is emphasized. [There 
is one obvious error in the table. The number of pa- 
tients “with pathology excluding mild lumbosacral 
narrowing and wedging of thoracolumbar vertebrae 
should be 141 instead of 249 if the other figures are 
correct. — Ed.] Ellwood W. Godfrey, M.D. 

Lipochondrodystrophia. Lorenzo Exposito and Ar- 
gelio de Feria. Bol. Soc. cubana de pediat. IS: 1113- 
1133, December 1943. 

The authors present two cases of a rare disease, 
familial and congenital, characterized by a series of vis- 
ceral and skeletal dystrophies, in which the presence of 
lipoid substances in almost all organs connected with 
body metabolism has been demonstrated postmortem. 
The name of lipochondrodystrophy has been applied to 
the condition. 

The disease was first described by Hunter in 1917. 
Hurler, by whose name it is sometimes known, re- 
corded 2 cases in 1919. Since then examples have been 
reported under different names not only in this country 
but abroad. In all, about 44 cases have been observed. 
The deposition of the lipoid substance in the tissue was 
first described by Tuthill in one of Hurler’s cases. 

The term gargoylism has been used to describe the 
appearance of those afflicted with the condition, be- 
cause of their striking resemblance to the gargoyle. 
Patients bear a marked resemblance to one another. 
The etiolog}' is not clear but some disturbance or con- 
genital defect in the germinal cells is suspected. 

A rather minute and e.\tensive description of the post- 
mortem findings is given. The most important are the 
abnormal lipoid infiltration and the absence of normal 
cartilaginous growth, which e.\plains the many skeletal 
changes. 

The patients are short, with a large deformed skull. 


short trunk and neck, deep nasal fossa, and coarse 
features. Other clinical evidences of the condition are 
kyphosis of the dorsolumbar spine, abdominal pro- 
trusion, enlarged liver and spleen, corneal opacities, and 
mental deficiency. The most constant findings are the 
skeletal changes. Changes referable to the nen-ous 
system and ocular opacities are not very constant. 
Ankylosis and limitation of movement of various joints 
are often found. 

Roentgen studies of the skeleton show no abnor- 
malities in the very young, but these appear and b^ 
come pronounced as the baby becomes older and arc of a 
chondrodystrophic nature; broadening of the bones 
of the arm ; flattening of the anterior portion of the 
bodies of the vertebrae, with some backward displace- 
ment and lack of depth in the articular cavities; broad- 
ening of the ribs anteriorly and laterally with narrowing 
posteriorly. In some patients coxa vara, metacarpal 
deformities, and late ossification of the epiphyses occur. 
The sella turcica may be enlarged, the diaphyses, es- 
pecially of the wrists, show irregularities. 

The diagnosis is easy for those who have ever seen 
a case, for the general appearance is typical. 

A. Mayoral, M.D. 


Diabetes Mellitus Associated with Albright’s Syn- 
drome (Osteitis Fibrosa Disseminata, Areas of Skin 
Pigmentation, and Endocrine Dysfunction with Pre- 
cocious Puberty in Females). Franklin B. Peck and 
Charles V. Sage. Am. J. M. Sc. 208: 35-46, July 
1944. 

The triad of symptoms described by Albright— 
osteitis fibrosa disseminata, brownish skin pigmenta- 
tions, and endocrine dysfunction, with precocious pu- 
berty in females — was clearly defined and termed 
polyostotic fibrous dysplasia by Lichtenstein. The 
condition may appear in an incomplete form in that 
all of the signs need not be present. 

The disease usually starts insidiously in childh^, 
and its active phase is terminated when adulthood is 
reached or when premature epiphyseal fusion occurs. 
The quiescent phase is reached slmvly. The 
not fatal or hereditary. The diagnosis rests on 
clinical aspects, roentgenologic appearance, an a 
sence of abnormalities in the blood calcium an p ' 
phorus. Pathologically, the outstanding features 
thinning of the cortex, replacement of marrow 
spongiosa by dense, gritty, rubbery fibrous . 

spersed with poorly calcified bone spicule, an a 
of cyst formation. Three roentgenologic fiju ur 
tinguish this disease from hyperparathyroidism. \ 
Areas of increased density and overgrowth o 
cur, as well as areas of decreased density. 1 
dition is not generalized, so that ® jjjcasc 

found somewhere in the skeleton, (o) 
practically never involves the epiphyses. 

The first case of diabetes in association w P 
ostotic fibrous dysplasia is reported in ^ 
white male who was admitted in severe com . 
was asymmetric. Brownish e _ 

present on the skin of his back. ,pr tables 
showed enlargement of the middle an ou ^ 
the skull, giving the calvariutn a , ^^ascii- 

ance suggesting Paget’s disease. The m 
larged. Cyst-like areas were present m P 

femurs showed severe changes, with co. 
ities. There were old fractures “f ,vas in- 

of the neck of the right femur. The left tibia 
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volved. All laboratory examinations were normal. 
There was slight exophthalmos, with an elevated basal 
metabolic rate. The thyroid was palpable. 

An insulin tolerance test revealed fairly marked in- 
sulin resistance and unresponsiveness to hypoglycemia. 

The appearance of severe diabetes, with enlarge- 
ment of the mandible, exophthalmos, elevated basal 
metabolic rate and goiter all point to a common factor, 
the pituitary gland. In another case reported by Stern- 
berg and Joseph there was hyperplasia of the thyroid 
and thymus, a narrow "lean” adrenal cortex, normal 
parathyroids, and a basophilic hyperplasia of the pi- 
tuitary wth adenoma formation. The precocious pu- 
berty in females having this disease is attributed to a 
hypothalamic lesion. Albright originally proposed 
that an embryologic defect in the hypothalamus might 
result in this disease. Benjamin Copleman, M.D. 

Cauda Equina Compression Syndrome with Herni- 
ated Nucleus Pulposus. A Report of Eight Cases. 
J. Douglas French and J. T. Payne. Ann. Surg. 120: 
73-87, July 1944. 

In the authors’ experience, complete or nearly com- 
plete subarachnoid block with cauda equina com- 
pression occurs much more frequently as a result of 
herniated nucleus pulposus than of tumor. Eight in- 
stances of subarachnoid block as manifested by myelog- 
raphy, are reported from a verified series of 90 cases of 
herniated nucleus pulposus. This represents an in- 
cidence of 8.8 per cent. The lesion occurred at the in- 
terspace of L-3 in 1 case; L-4 in 4 cases; and L-5 in 3 
cases. 

Back pain was present in all patients and was the 
symptom of longest duration. Subsequently, both legs 
were usually involved. Five patients complained of 
weakness of the legs, but this symptom was difficult to 
evaluate because of the pain. Disturbance of sen- 
sation in one leg was reported in 4 cases; in the saddle 
area and both legs in 2 cases; and in the saddle area 
only in 1 case. Complete retention of urine occurred 
in 3 cases, and of urine and feces in 1 case. Difficulty in 
voiding was present in 2 cases, and difficulty in voiding 
plus constipation in 2 others. 

On physical examination atrophy of the glutei, thigh, 
or calf muscles was found in 4 cases, and weakness and 
poor muscular tone in the same areas in the remaining 
4. Motor impairment was bilateral in 4 patients 
and unilateral in the remainder. In all instances 
bilateral sensory disturbances and altered reflexes were 
present. 

Roentgenograms of the back revealed a list in 2 pa- 
tients. In 5 patients, narrowing of an interspace was 
demonstrable, but in one of these the narrowing was 
not at the site of the proved lesion. Hypertrophic 
changes were present in 2 patients. 

In all instances, complete or nearly complete block 
was demonstrated by myelography. It was felt that 
this examination was a good indication of the degree of 
obstruction. In one instance, abnormalities were seen 
at two interspaces, and at operation an extruded 
nucleus pulposus was found at L-5 and a protruded in- 
tervertebral disk at L-4. There were no untoward 
reactions to myelography. The myelograms are re- 
produced. 

The operative findings -were similar in all cases: 
extruded nuclei pulposi severely compressing the dural 
sac were encountered and removed. The dura was 
opened in 5 cases. No mention was made as to the 


condition of the intrathecal contents other than they 
were "elevated to a marked degree” in 2 cases; in the 
remaining 3 cases thickening of the arachnoid, matting 
of the cauda equina, and adhesions were prominently 
present. In 2 of these cases this was sufficiently marked 
that obstruction remained after removal of the extruded 
nucleus pulposus. 

All patients were relieved of their pain postoper- 
atively, and were ambulatory and able to void spon- 
taneously on discharge from the hospital. 

Ellwood W. Godfrey, M.D. 

“Ring” Sequestra As a Complication of Fixed Skele- 
tal Traction. C. P. Truog. Am. J. Roentgenol. 52: 
64-69, July 1944. 

Skeletal traction in the treatment of fractures is 
valuable, but there are definite dangers associated with 
its use. Numerous authors have reported instances of 
osteomyelitis in cases in which such traction has been 
employed. The author reports 7 cases of "ring” 
sequestra, a complication frequently overlooked by the 
roentgenologist. It is believed that infection starts on 
the skin and extends along the pin by direct con- 
tinuity to the bone. Roentgenograms show a hole in 
the bone made by the introduction of the pin, sur- 
rounded by a zone of bone, which in turn is surrounded 
by a zone of rarefaction. The ring of bone appears 
slightly more dense than does the surrounding bone. 
In all the author's cases the "ring" sequestrum de- 
veloped about a pin through the upper part of the tibia 
probably because there is more motion of the pin here 
and more stress upon the bone. 

The evidence indicates that "ring” sequestra are 
probably the result of two faetors — pressure necrosis 
and infection. Their early diagnosis is important in 
order to prevent further complications. It depends 
entirely upon roentgen examination. 

Five of the author’s patients were operated upon 
and had filling in of new bone at the site of the se- 
questrectomy, while their draining sinuses healed com- 
pletely. In 2 cases sequestrectomy was not performed, 
and draining sinuses persisted at the time of the last 
observation. The infeetion is apparently of low grade 
so that the typical roentgenological appearance of an 
osteomyelitis does not develop. 

Clarence E. Weaver, M.D. 

Knee Injuries in Service Personnel. John H. Allan 
and Jesse T. Nicholson. U. S. Nav. M. Bull. 43: 
63-72, July 1944. 

The authors review a series of 153 eases of knee in- 
jury e.xclusive of eompound wounds, which received 
treatment aboard a hospital ship. Ninety-eight patients 
were hospitalized; 55 were treated as out-patients; 
15 were received for eonvalescenee following operative 
treatment elsewhere, and 44 arthrotomles were done 
aboard ship. 

The authors’ statistics indicate that 55 per cent of 
knee injuries occurred in patients between the ages of 
twenty and twenty-five years. Thirty-three per cent 
of those treated surgically had histories of knee in- 
juries prior to entry into the service and 67 per cent 
had had symptoms for more than one month. A twist- 
ing force to the knee was the most frequent source of 
trouble. The most common injuries encountered were 
traumatic synovitis, injuries to the internal semilunar 
cartilage, and sprains of the internal lateral ligaments. 
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The chief diagnostic problem is to determine whether 
or not there exists an internal derangement which 
requires surgical intervention. Roentgen examination 
5vas made in all cases in which there 5vas a history of 
trauma and in all cases in which surgery was indicated. 
A diagnosis of a cartilage lesion was difficult immedi- 
ately after the initial injury. 

Procaine was efficacious in the treatment of mus- 
cular strain but not in ligament strains about the 
knee. Operation 5vas reserved for cases with evidence 
of internal derangement. The duration of postoperative 
convalescence 5vas in proportion to. the degree of sur- 
gical trauma: the removal of the displaced fragment 
of a fractured cartilage gave a shorter convalescence 
than when the entire meniscus was removed. Para- 
patella incisions prolonged convalescence. Early use of 
the quadriceps was found to be imperative for a short 
convalescence. Repeated aspiration for postoperative 
effusion is recommended. Disability in acute syno- 
vitis averaged sixteen days; in sprain of internal lat- 
eral ligaments, six 5veeks; following an arthrotomy, 
twenty-four days. 

The authors recommend that at front-line hos- 
pitals with limited surgical facilities elective knee sur- 
gery be deferred. Such operations are best done at the 
locality at 5vhich the entire period of convalescence can 
be controlled. H. T. Guare, M.D. 

Injuries to the Ligaments of the Knee Joint. Leroy 
C. Abbott, John B. de C. Saunders, Frederic C. Bost, 
and Carl E. Anderson. J. Bone & Joint Surg. 26: 
503-521, July 1944. 

This is an extensive study of the movements and 
ligaments of the knee joint. The anatomy is reviewed 
and the relation of the ligaments to the motions of the 
knee in various positions is described. 

Roentgen examination is of value if a piece of cortex 
is separated from the bone as a result of pull on a lig- 
ament. Also in rupture of the tibial collateral ligament, 
fdms will sho5v widening of the joint space on the medial 
aspect. John B. McAneny, M.D. 

Traumatic Synostosis of the Distal Third of the 
Radius and Ulna. Floyd Hurt and Spencer C. Flo. 
Surgery 15: 894-898, June 1944. 

Congenital synostosis of the proximal third of the 
radius and ulna is not uncommon, more than 200 cases 
having been reported. Traumatic synostosis of the 
shaft, however, seems to be a rare abnormality. Only 
two cases were found in the literature. The case here 
reported is interesting because the exostosis apparently 
arose equally from the radius and ulna, forming a 
pseudarthrosis. There was no apparent narrowing 
of the interosseous space, and the original fracture, 
which dated back some years, was in good position. 
Portions of the exostosis not removed at operation 
showed gradual absorption rather than regeneration. 
The etiology is not clear but the condition is believed 
to have been due to injury of the radius and ulna with a 
probable subperiosteal hematoma and deposition of 
bone cells within the clot. 

The patient was a 27-year-old soldier who complained 
of a painful left forearm. He had been struck by a 
hammer a number of years before and had been told 
that his arm tvas broken. A splint had been applied, 
but no manipulation was attempted and no roentgen- 
ograms were taken. There was satisfactory motion 


after removal of the splints but a gradual diminution of 
rotation was noted in successive years tvith fixation in 
midpronation for the last ttvo years. On palpation a 
bony formation could be felt on the flexor surface of the 
forearm about 6 cm. proximal to the mist joint. X-rav 
films revealed a bony bridge at this point, measuring 
1.5 X 3.0 cm. joining the radius and ulna. At opera- 
tion a definite line of cleavage tvas found in the center 
of the bridge, corresponding to the pseudarthrosis 
noted on the film. Following operation the arm could 
be rotated freely, although x-rays showed a small por- 
tion of the bony bridge remaining on the radial side. 
Two months later this portion of the bridge appeared 
smaller and all loose fragments of bone were absorbed, 
except one. This was removed at a second operation. 

J. E. Whiteleather, hl.D. 


Fatigue Fractures. Percival A. Robin and Samuel 
B. Thompson. J. Bone & Joint Surg. 26 : 557-559, 
July 1944. 

Within sixteen months, 15 cases of insufficiency frac- 
tures of bones other than metatarsals were encountered. 
Thirteen involved the tibia, one the femur and one the 
pubic bone. There were bilateral tibial fractures and 
one tibial fracture was multiple. The usual history 
was generalized aching pain over the fracture site fol- 
lowing an extended march. In the later stages a pal- 
pable mass as a result of callus was present. 

The earliest x-ray finding was infraction of the cortex. 
After one or two weeks new bone formation tvas seen. 
The fracture line disappeared in about one montli. 
Treatment consisted in rest followed by walking with 
crutches until union occurred. 

One important finding seems to be the long 
discovery of the injury, which was on the average 31. 
days. The average hospital stay was 41.3 days. Six pa- 
tients returned with the same complaint, but no reason 
could be found for the recurrence of symptoms. 

John B. McAneny, M.D- 


Subtalar Dislocation. L. W. Plewes and K. G 
McKelvey. J. Bone & Joint Surg. 26: 585-o88. juij 

It is believed that subtalar dislocation is stm 
sufficiently rare to warrant case reports. Up ° 
time of this report 155 cases had been recorde . i 
predominate in a 6 to 1 ratio and the condition o 
most frequently in the third decade. 

An interesting feature is the failure of asep ic 
to develop after this severe injury, "'here seeming > 
entire blood supply must be destroyed, 
bone shows an aseptic necrosis after a shg i 

Two case reports are presented, tas 

of roentgenograms. In one patient grea i 
encountered in reduction, while in the o i 
duction by manipulation j^j^anenv, M-R- 

Spinal Extradural Cyst (diverticulum oHheSpmj 
Arachnoid). C. Allen Good, Alfred - 5.3-50, 

Kenneth H. Abbott. Am. J. Roentgenol. 52- 

^ A case of spinal extradural cyst seen hy jc- 
the twenty-first instance of this ^onditi 
corded. Adelstein’s (J. Bone & Joint Siir^ .. 
1941) review’ of 17 cases including one o 
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cited, and references to 3 additional cases are furnished. 

The authors' patient, a man of forty-two, experienced 
weakness and stiffness in the left leg, and a little later 
in the right. There was sensory loss in the lower ex- 
tremities. Atrophy in those muscles supplied by the 
second to the fifth lumbar and the sacral nerves was 
present on the left. Deep reflexes were hyperactive 
on both sides. Lumbar puncture disclosed incomplete 
subarachnoid block. Roentgenograms of the lower 
thoracic and lumbar regions showed erosion of the 
pedicles of the eleventh and twelfth thoracic vertebrae. 
Films made following the introduction of radiopaque 
oil into the lumbar subarachnoid space demonstrated a 
complete block opposite the eleventh thoracic inter- 
space. A lateral view showed extradural oil poster- 
iorly and revealed the communication between the cyst 
and the subdural space. The cyst w’as removed sur- 
gically. 

Almost all the reported instances of spinal extradural 
cyst have been in adolescents. Male patients out- 
number female patients four to one. Most of the 
cysts have been located in the middle or lower thoracic 
region. Spasticity and weakness are noted at the 
onset in the lower extremity on the same side as the 
cyst; later the opposite lower extremity is affected. 
Pain is usually absent. Manometric tests often show 
either partial or complete block to the flow of cerebro- 
spinal fluid, and an increase of the total protein con- 
tent of the spinal fluid may be noted. 

Roentgenograms may show changes which are path- 
ognomonic. Enlargements of the spinal canal, to- 
gether with the changes of kyphosis dorsalis juvenilis 
in the bodies of the involved vertebrae, are not found in 
any other condition. If only the history and physical 
examination are taken into consideration, the condition 
may be confused with multiple sclerosis or other de- 
generative processes. 

Roentgenograms and drawings are furnished to il- 
lustrate the diagnostic signs and the pathological find- 
ings in the reported case. 

Clarence E. Weaver, M.D. 

GYNECOLOGY AND OBSTETRICS 

Salpingitis and Tubal Patency. Frederick L. 
Schwartz. Am. J. Surg. dS: 65-73, July 1944. 

The relative merits of gas insufflation and hystero- 
salpingography in determining tubal patency are dis- 
cussed. The author concludes that hysterosalpingog- 
raphy, when properly done, even in the presence of 
salpingitis, carries nomore riskthan any other diagnostic 
procedure, and while it is subject to more possible com- 
plications, the morbidity is negligible. In his opinion 
hysterosalpingography is superior to insufflation from 
both the diagnostic and therapeutic standpoint. 

One hundred and sixty-five salpingograms were re- 
viewed. All of these films were made as an office pro- 
cedure and in no instance was there reaction sufficient 
to prevent the patient coming in for a 24-hour film or 
from carrying on her regular occupation. All injections 
were made through a soft-tipped cannula without man- 
ometric control. After 3 to 4 c.c. of oil had been in- 
jected slowly and gently, a film was exposed, developed, 
and viewed. Injection was discontinued and a film 
made, regardless of the amount of oil injected, if the 
patient complained of severe pain. The series included 
both sterility studies and examinations of patients 
with recurrent salpingitis who desired children. 


Of this series of 165 patients, 12 became pregnant; 
in 18 cases a bilateral salpingectomy was done. In all 
patients subjected to surgery, the findings were con- 
firmed by tissue examination and in all relief of symp- 
toms was obtained. In none of the operated cases 
was there found any evidence of irritation from the 
iodized oil. 

Salpingitis may be present even though a tube is 
permeable. Such tubes present certain characteristic 
radiologic features, such as elongation, clubbing and 
redundancy at the extremity, and areas of stenosis and 
dilatation. 

In a number of cases, with a record of previous 
varied treatments, symptoms were relieved by hystero- 
salpingography. 

THE GENITO-TJRINARY TRACT 

Perirenal Abscess with Extension into the Right 
Pleural Cavity Following Rupture of Right Renal 
Pelvis: Operative Findings and Results. Neil S. 

Moore and Harry H. McCarthy. J. Urol. 52: 17-22, 
July 1944. 

A case is reported of a right perirenal abscess with 
extension into the right pleural cavity by trans- 
diaphragmatic fistula. In 1940 the patient had a sud- 
den onset of right flank pain with fever, leukocytosis, 
and white cells in the urine. Retrograde pyelography 
showed poor filling of the right renal pelvis, with stones 
in the inferior calices and in the upper portion of the 
right ureter. Operation was refused. 

Three and one-half years later the patient returned 
with pain in the right loin and right lower chest, fever, 
and cough. There were white cells in the urine and the 
white blood count was 10,000. A dense shadow ob- 
literated the right lower lung field, with some fluid above 
it. Thoracentesis yielded pus containing a gram- 
negative bacillus and a few pneumococci. Retrograde 
pyelography, with methylene blue added to the radi- 
opaque substance, showed a large extrarenal area filled 
with the dye in the right paravertebral region. Three 
days later fluid obtained on thoracentesis was tinted 
blue. Intravenous urography showed a bilaterally 
functioning urinary tract with extravasation of the 
dye into the extrarenal area described above. 

At operation, a large perirenal abscess was found to 
communicate with the renal pelvis through a small 
tear in the latter. The perforation in the pelvis was 
sutured, the abscess drained, and the sinus tract caut- 
erized. Recovery was uneventful. 

A chest film nineteen days after operation showed 
only slight thickening of the pleura at the right base. 
It would seem unlikely that a true empyema would re- 
solve so rapidly even under modern chemotherapy. 

J. Francis Mahoney, M.D. 

Actinomycosis of the Kidney; Report of a Primary 
Case. Charles P. Mathe. Urol. & Cutan. Rev. 48: 
313-318, July 1944. 

Actinomycosis of the kidney is rare. It occurs pre- 
dominantly in middle life and in the male. As a rule, 
the kidney acts as a filter, eliminating the ray fungus 
from the body, but when renal resistance is lowered 
by trauma, stone formation, obstruction, infection, 
etc., colonization of the fungi is favored. Perinephric 
abscess is a frequent complication. 

Renal actinomycosis may be primary or secondary. 
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The kidney may be involved by direct extension from 
contiguous structures, as the lungs, intestines, or blad- 
der, or by way of the blood stream. The symptoms are 
those of any encapsulated infection — fever, loss of 
weight, anorexia, and weakness — with local tenderness 
and swelling. The presence of a mass in the loin is not 
specific for actinomycosis. 

In the early stages, pyelography is unreliable. In 
the presence of advanced disease, it may reveal pres- 
sure defects in the calices and pelvis, which are strongly 
suggestive of neoplastic growth. Positive x-ray signs 
of cortical and perinephric abscess are usually present, 
namely renal fixation and obliteration of the psoas 
muscle shadow, and should suggest the possibility of 
actinomycosis if tuberculosis and tumor can be ex- 
cluded. 

Sulfur granules may sometimes be present in the 
urine or in pus from a discharging sinus tract. Isola- 


tion of the ray fungus, which requires special anaerobic 
culture methods, establishes the diagnosis. Nephrec- 
tomy is indicated, in two stages if there is a complicating 
perinephric abscess. 

The author reports a case of primary actinomycosis 
in a calculous kidney, complicated by prostatic ab- 
scess and perinephric abscess. It is believed that the 
organisms were carried to the kidney by the blood 
stream and that their entrance into the cortex was 
facilitated by devitalized tissue due to stone formation. 
Ureterolithotomy, prostatotomy, and drainage of the 
perinephric abscess were performed. Recovery of 
the ray fungus from the material drained from the 
abscess eventually led to the diagnosis, and a two- 
stage nephrectomy was successfully performed. Once 
the diagnosis was established, the patient was given 
large doses of iodides and chiniofon. 

Maurice D. Sachs, M.D. 


RADIOTHERAPY 


NEOPLASMS 

Recent Advances in the Treatment of Carcinoma of 
the Mouth and Jaws. T. H. Somervell. Brit. J. 
Surg.32: 35-43, July 1944. 

The author has had the unusual experience of treat- 
ing 4,853 patients suffering from malignant neoplasms 
of the mouth, including cheek, lips, tongue, anci jaws, 
during a twenty-year period in a 200-bed mission hos- 
pital located in South India. Out of a total of 10,480 
operations for malignant neoplasms performed in this 
hospital during the years 1923-1942, inclusive, 8,439 
were done for epithelioma of the mouth. The large 
number of cases of buccal carcinoma encountered can 
be explained by the habit of the natives of chewing 
betel nut mixed with lime and tobacco, especially the 
strong Vadakkan tobacco of South India and that of 
Jaffna, Ceylon. 

Of the 4,853 cases comprising the series reported, 
52 per cent involved the cheek and lips, 28 per cent 
the lower jaw, 7 per cent the upper jaw, and 13 per cent 
the tongue. The greater proportion of the cases arise 
in the cheek. From the cheek the growth, if neglected, 
spreads in a few’ w’eeks to one or both jaws. From the 
tongue such spread is far more rare, occurring only in a 
very late stage. 

The author is strongly opposed to use of deep x-ray 
therapy’ for cancer of the mouth because of the high 
probability of local recurrence. In addition to this, 
the ill effects on the general health may reduce the pa- 
tient to a condition in which he cannot stand further 
treatment. On the whole, operation is advised for all 
cases of carcinoma of upper and lower jaws. Radium 
is considered the best treatment for cancer of tongue 
or cheek in conjunction with diathermy or operative 
removal of large fungating growths, cancer of the 
whole tongue, and epithelioma of the leukoplakic type 
in tongue or cheek. 

In general, growths of the cheek are fairly sensitive 
to radium, except when they’ are very superficial and of 
the leukoplakic type. Radium needles of 1 cm. active 
length, each containing 1 mg. of radium element, placed 
1 cm. apart, may be left in the cheek for ten days. The 
regional lymph nodes are removed following treatment 
of the primary lesion in every case, and extraction of 


teeth contiguous to the growth is done at the same time, 
never before radium insertion. The prognosis of 
radium-treated carcinomata of the cheek is very good, 
so long as radiation is sufficient, and upon this latter 
point the author lays special stress. Two or three 
weeks after treatment, the cheek must be e-xamined; 
the presence of a superficial ulcer at this time, extend- 
ing over the w’hole area occupied by the growth and a 

little beyond it, means that dosage has been adequate. 

For lesions located in the side of the tongue, 4-cni. 
radium needles of 2 mg. strength are used. Most of 
the needles are inserted at the border of the palpable 
growth. If the growth is entirely confined to one side 
of the tongue, a unilateral block dissection of su ■ 
mental, submaxillary, and deep cervical nodes )S 
sufficient. A lesion at the tip of the tongue is bes re 
moved by diathermy with irradiation of the base o 
the w'ound with short needles inserted transverse y. 
Large soft lesions in the back of the tongue 
long needles with high dosage for a short time, 
the floor of the mouth is involved, the radium is - 
serted within the mouth, parallel to the long axis o 
tongue, and from without, just inside the edge o 
mandible. The cervical nodes are remove 
When the epiglottis and the tonsil region are ' 

deep x-ray therapy combined w'ith insertion 
radium needles into the deeper parts of the grow 

in to the tonsil itself offers a chance of cure. , 

The author describes his operative n'<=*ods .an^ 
makes a plea for closer cooperation betw een 
ogist and the surgeon. A mortality table is P 
showing only 0.2 per cent hospital tongue, 

the cheek and lips, 2.0 per cent for cancer of the 
3.4 per cent for cancer of the upper jaw, - P , ^ 
for cancer of the lower jaw. Max Climan, 
til 

A Consideration of Dose 

ment of Intrinsic Carcinoma of the larynx y ^ ^ 
Implantation. J. Morton, L. .qjJ 

Neary. Brit. J. Radiol. 17: 20^212, „ and 

Studies of the dose distribution m the Ha ^^^ 
Finzi technic of irradiation of ‘ jonization 

made in fixed anatomical specimens by lom 
measurements. 
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The original methods of fenestration showed that the 
anterior portion of the ventricular fold received 7,250 r, 
the middle of the fold 5,000 r, and the posterior portion 
3,300 r. Points below the ventricular fold were in- 
adequately irradiated. By modifying the technic by 
removing a narrow strip of the cricoid, a slightly better 
distribution is obtained, but the dose falls off pos- 
teriorly. A better distribution can be had by placing 
one needle horizontally and by irregular filling of the 
needles. 

The results of the study are shown in diagrams and 
tables that should be consulted in the original. 

Sydney J. Hawley, M.D. 

Thymic Region Tmnors with Acute Leukemia. N, 
Puente Duany and A. Castellanos. Rev. med. cubana 
54: 1062, December 1943; 55: 69 and 152, January and 
February 1944. 

^ One hundred reported cases of tumors in the region 
of the thymus with leukemic changes are reviewed, 
and two new cases are added. These tumors are of two 
clinical types — one producing symptoms of compression 
and the other not. In either event the blood picture 
may show an increase in the number of leukocytes (the 
hyperleukocy tic type) , a decrease (the leukopenic type) , 
or a normal count (aleukemic type). 

In treating these tumors with x-rays, great care 
should be exercised, as the thymus is extremely radio- 
sensitive and responds favorably to small doses. Typ- 
ical leukemia has been known to follow x-ray treat- 
ment of tumors of the aleukemic type. 

A. Mayoral, M.D. 

Some Experiences in the Treatment of Bronchial 
Cancer. Walter L. Mattick. Am. J. Roentgenol. 
52: 24-30, July 1944. 

From a therapeutic point of view, the most we can 
expect to achieve in the presence of bronchial carci- 
noma is to maintain the resistance of the host while we 
attempt to render innocuous the malignant growth, 
either by surgical extirpation or radiation sterilization 
or by both, so as to prevent further dissemination. 
Therapy, therefore, to achieve beneficial results 
should be begun early in the course of the disease, be- 
fore generalized metastasis has taken place. 

To date the best results from radiation therapy of 
bronchial cancer, in the author’s experience, seem to 
have been achieved with 200 kv., with cross-firing to 
build up a total dose of 12,000 r, with properly directed 
and angulated portals, distributed over two anterior 
and two posterior fields. A supplemental course of 
similar irradiation may be given after one or two 
months, through previously unirradiated portals, prob- 
ably three in number, in order to cross-fire into the site 
of the lesion. In a few selected cases where the intra- 
bronchial tumor is accessible, gold radon seeds may be 
implanted through the bronchoscope. In the super- 
voltage range it would seem from the author’s experi- 
ence so far that good results may be expected es- 
pecially with 400 kv. With 1,000 kv. the results have 
not been encouraging. 

Four cases are reported, in each of which a histo- 
pathologically proved malignant growth in the bron- 
chus has apparently disappeared, as judged by bron- 
choscopic examination, under radiation therapy, with 
no recurrence over a period sufficient to make one 
hopeful that such therapy may and will, if skillfully 
managed, accomplish lasting results. These cases con- 


stitute 3 per cent of a series of 147 treated. The author 
feels that the results he has obtained are generally more 
optimistic than many reports on the surgical, radia- 
tion, or combined treatment of this condition appear- 
ing in the recent literature. 

Clarence E. Weaver, M.D. 

Osseous Metastases from Graded Cancers of the 
Breast, with Particular Reference to Roentgen Treat- 
ment. Hobart A. Burch. Am. J. Roentgenol. 52: 
1-23, July 1944. 

Of all the metastatic malignant lesions in bone, those 
secondary to cancer of the breast are the most com- 
mon. On the basis of the evidence in hand, it would 
seem that metastasis to bone can undoubtedly occur 
by way of either the blood or lymph channels, although 
the arguments of von Recklinghausen and his sup- 
porters in favor of embolic dissemination through the 
blood stream appear as yet the more alluring and sug- 
gest the latter as the more usual route. 

Bone metastases from cancer of the breast are pre- 
dominantly of the osteoclastic type. Pain is usually 
the first warning, clinically, of bone involvement. It 
is of two types : local pain, originating through pressure 
on the periosteum or on the sensory nerves that supply 
it, and neuralgic pain, arising from pressure on ad- 
jacent nerves. Not rarely the first indication of a 
metastasis is the occurrence of a pathologic fracture. 
Pain may precede the roentgen evidence of rnetastases 
by several months. 

The present study was undertaken principally to 
determine the bearing which the type of the primary 
breast cancer might have upon the time of occurrence of 
bone metastases and their response to roentgen ther- 
apy. It is based upon 41 cases mth metastases in the 
the spine and pelvis. Broders’ system of grading was 
followed. In no instance in the group of 41 patients 
used for the study was the primary tumor of Grade 1. 

From the observations made on these patients the 
inference suggests itself that the occurrence of bone 
metastases from various grades of cancer is roughly 
proportional to the frequency with which those grades 
occur in the breast. In general, the lower the grade 
of malignancy of the primary carcinoma, the longer the 
duration of life before metastasis to the vertebrae or 
pelvis occurs. In breast cancer of the same grade, (a) 
the younger the patient, the earlier the osseous me- 
tastases, and (b) the greater the degree of axillary node 
involvement found at operation, the earlier the appear- 
ance of metastatic bone lesions. The location and 
number of bone lesions apparently bear no relation 
to the grade of malignancy. They were multiple in 
approximately two-thirds of the cases of each group. 
It is impossible to determine the grade of malignancy 
of the primary lesion on the basis of the roentgen ap- 
pearance of its osseous metastases. 

Relief from pain by roentgen therapy is probably 
due to retrogression of the metastatic process and de- 
struction of inflammatory tissue at the periphery of 
the metastatic lesion. In the 41 patients in this study 
treated for relief of pain, some degree of analgesia was 
obtained in 35, or 85.3 per cent. Six experienced no 
relief. In 29, or 70.7 per cent, of the 41 cases the 
relief was considerable or complete; in 14, or 34.1 per 
cent, it was complete. Although the higher degrees of 
relief from roentgen therapy were somewhat more fre- 
quent in the Grade 2 and Grade 3 groups than in the 
Grade 4 group, the likelihood of obtaining some degree 
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of initial relief was about as great in one group as an- time required for each treatment is only 6.6 minutes 

other. The more favorable response to roentgen Hearing was improved in a high percentage of case;- 

therapy, in point of both type and duration of relief, a chronic discharge ceased in 15 patients, and 15 with 

was seen to a greater extent among patients with the a history of repeated attacks of acute otitis media 

lower grades of malignancy. The 35 patients obtain- remained %vell after irradiation, 

ing relief of one type or another came to treatment in A thorough inspection, with a nasopharyngoscope, 
an average of three to four and a half months after on- of the nasal passages, the orifices of the accessory iia.sal 

set of symptoms; the 6 patients obtaining no relief sinuses, and particularly the nasopharynx and orifice oi 

came for treatment in an average time of 8.5 months the eustachian tubes, should precede irradiation. The 

after onset of symptoms of bone metastasis. It seems teeth, pharynx, tonsils, and the base of the tongue must 

that although relief of any type and any duration can be examined. Treatments should be spaced at in- 

occur in cases of any group, the more favorable re- tervals of four to five weeks. Often only one treatment 
sponses in point of degree and duration will be seen is necessary, but the nasopharynx should always be 

more often among patients with neoplasms of the lower re-examined six months later. If any symptoms or 

grades. The history of failures seems to point to the visual evidences of recurrence are found, irradiation is 

advisability of treating early and treating adequately, repeated. Greatly enlarged adenoids are better treated 

It is suggested that in the treatment of the pelvic re- by operative removal, supplemented by irradiation at 

gion multiple beams of high-voltage radiation directed the conclusion of the operation, 

from a minimum of four angles offer the best chance of At the Johns Hopkins Hospital, approximately 125 

palliation. The lower the grade of malignancy, the patients are treated each tnonth in the out-patient de- 

longer the duration of life after the occurrence of bone partment with beta and gamma irradiation of the naso- 

metastases and after their roentgen treatment. Al- pharynx. It has been the practice to irradiate the 

though palliation was all that was expected, there was nasopharynx only. If the this is freed of lymphoid 
undoubtedly prolongation of life in certain individual tissue, recurrent colds become less frequent and severe, 
cases. Clarence E. Weaver, M.D. and infections in the sinuses, ears, and tonsils often 

heal spontaneously. 

NON-NEOPLASTIC CONDITIONS The author outlines protective measures for the 

operator and discusses also the use of penicillin aim 
Local Use of Sulfadiazine Solution, Radon, Tyro- tyrothricin for local application. The latter he con- 
thricin, and Penicillin in Otolaryngology. S. J. Crowe, aiders in many ways superior to either penicillin or the 
Ann. Otol.-, Rhin. & Laryng. 53: 227-241, June 1944. sulfonamide powders. StephenN.Tager.H.D- 

In many members of the Armed Forces in the tropics, _ .r- • v -o itiatinn of 

as well as those in colder and damper climates, there Treatment of Impaired Hearmg by ^ 
develops an excessive hyperplasia of lymphoid tissue Excessive Lymphoid Tissue m the a p 
in the pharynx and nasopharynx, predisposing to fre- Henry D. Rentschler and John . Set e, J 
quent colds, chronic nasal congestion, and postnasal sylvania M. J. 47: 985 - 988 , July 1944. '.-pdijv 

discharge. In men subjected to great changes in Impaired hearing in children is mos o ei 

pressure, as aviators and submarine crews, the ear and adenoid tissue which blocks the eustachian u . 
sinus lesions may be purely mechanical. In the pres- best treatment for this condition is remova 

ence of an acute or chronic infection in the upper air sils and adenoids. If there is a tfie 

passages, however, these pressure changes often lead lymphoid tissue along the lateral ,(.(j as 

to suppuration, necessitating hospitalization and even eustachian tubes, irradiation should be * . ' 

discharge from service. lymphoid tissue is the most radiosensitive j^.j-ays 

Two simple and practical methods of treatment are ' The author believes that radium be 

helpful; (1) local application of a sulfadiazine solution in the treatment of this condition and 

in the nose and nasopharynx to discourage the growth placed in the area where treatmen is 

of bacteria and (2) beta and gamma irradiation of the normal tissue does not havetobe irra , j[j,,fap)'. 

pharynx and nasopharynx to remove hyperplastic finds it difficult to have a child he s i o 

tissue. The sulfadiazine gives only temporary relief. The method of Crowe and Bay or ^ brass 

The real problem is to get rid of the excess lympheid therapy. The radium or radon is ^ bandit 

tissue. The combination of the two measures is often capsule 1 mm. thick and 2 crn. in eng ' ij^bcnose 

better than either alone. 13 cm, long. The applicator is passea . 

Next to the sex cells, lymphocytes are the most radio- and the capsule brought to lie in t e given to 

sensitive cells in the body. Small doses are therefore of Rosenmiiller. A dose of 2 ^bly interval 

effective, and danger of burns or of a dry nasopharynx either side and may be repeated a m 

with crust formation is minimal. The action of the without deleterious effect on the norm ^,j^ 3 Uthoi 

radiation is to inhibit mitosis in the germinal centers \Wiere deep roentgen therapy is | 
and thus stop the formation of new lymphocytes. uses 200 kv. with a filter of 1mm. facial poffi 

The author, working in the Johns Hopkins Hospital, 50 cm. distance. Two 6 X ®‘p'"- ‘P to cad 

uses from 800 to 1,000 millicuries of radon with a brass are used, 100 r (measured in air) ^ ^,.-,1 

filter 1 mm. in thickness, but he recommends a more portal daily until each has receive 
practical technic for use in the Army as well as in ci- give about 260 r to each fossa^ c.vcc.’d'i 

vilian hospitals and office practice. This employs an The author has treated 3o pa ’c ^ ^f ,vboP 
applicator made of monel metal, with a handle 15 cm. lymphoid tissue in the nasopharyngc Af 

long and a chamber 15 mm. long, 1.5 mm, in diameter, 19 had impaired hearing and mi TbD=< 

and 1.5 mm. in thickness, containing 50 mg. of anhy- except 4 of this group -, 1 , ]ong sfand'af 

drous radium sulfate. The results of this technic in that did not improve were adti ^ DaXZER. M-P- 
259 children have been as good as with radon, and the infection. 
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Roentgenologic and Pathologic Aspects of 

Pulmonary Tumors Probably Alveolar in Origin 

With Report of Six Cases, One of Them Complicated by Torulosis of the Central Nervous 

System* 

E. F. GEEVER, M.D., H. R. CARTER, M.D., K.T. NEUBUERGER, M.D., aad E. A. SCHMIDT, M.D. 

Denver, Colo. 


AMONG PRIMARY tumors of the chest, 
jt\ pulmonary alveolar-cell tumors are 
believed to be of relatively rare occurrence. 
They are characterized by their apparent 
independence of the bronchial system and 
by evidence of circumscribed or diffuse 
intra-alveolar origin and growth. In a 
recent review of lung tumors, Shinall (5) 
mentions that, during a five-year period, 
he did not see a single definite instance 
of carcinoma arising from the pulmonary 
alveoli. While the comparative scarcity 
of this type of tumor is not questioned, its 
infrequent observation may be due, at 
least in part, to the intrinsic difficulties of 
premortem radiologic and clinical diag- 
nosis. The purpose of this report is to 
present six probable cases of alveolar-cell 
tumor and to discuss their differentiation 
from bronchiogenic and metastatic lung 
tumors and from infections with a similar 
x-ray appearance. 

Case 1 ■. G. D., a 49-year-old baker, was first seen 
on May 10, 1940, complaining of cough, pain in the 
chest, and loss of weight for the. past five months. 
Previous and family histories were not significant. 
The physical examination showed the patient to be 
cyanotic, dyspneic, and emaciated. Resonance was 
impaired over the bases of both lungs, especially on 
the left, where the breath sounds were diminished. 
The roentgenogram showed a large pleural effusion 

* From the University of Colorado School of Medicine 
in July 1944. 


on the left and small scattered radiopacities in the 
right lung, suggestive of metastatic tumor invasion. 
(Due to the death of the roentgenologist, the 
roentgenograms are no longer available.) Bronchos- 
copy failed to show any obstruction. The symp- 
toms incrersed in severity and, according to the 
roentgenologic report, pathologic changes became 
more visible in the left chest. Death occurred Sept. 
5, 1940. 

Autopsy: The left pleural cavity contained 800 
C.C., the right 100 c.c., of yellow fluid. Both lungs 
were studded with firm gray nodules, measuring 
about 0.3 cm. in diameter and occasionally coalesc- 
ing. Bronchi and bronchioles were free from tu- 
mor. Liver and adrenals showed nodules similar 
to those in the lungs. 

Microscopi c Examina lion : The nodules were com- 
posed of anaplastic columnar cells that lined fairly 
well preserved alveolar walls. The cells often 
formed papillary projections; some cells contained 
dust particles or pigment. Mitosis was infrequent. 
Occasional bronchi revealed nests of tumor cells in 
the submucosa. Thrombosis, inflammation, and 
early abscess formation were seen in one section. 
Metastases, mostly in a glandular pattern, were 
found in the hilar lymph nodes, liver, and adrenals. 

Case 2; L. C., a 53-year-old W'oman, entered the 
hospital on June 24, 1943, complaining of blurred 
vision, difficulty in articulation, drowsiness, and loss 
of weight. Her mother had died at sixty -five of a 
brain tumor. The past personal history was non- 
contributory. 

The patient was emaciated, with lungs normal 
to percussion and auscultation. She showed fre- 
quent causeless laughter and giggling, a positive 
Romberg sign, mild ataxia in gait, bilateral nys- 
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Fig. 1. Case 2. Multiple small areas of increased 
density throughout the upper three-fourths of both lung 
fields. 

tagmus, and slight stiffness of the neck. The spinal 
fluid findings were as follows: cells 181, globulin 
trace, protein 130 mg., sugar 41.5 mg. per 100 c.c. 
In the cisternal fluid, budding, doubly refractive 
yeast-like cells were found. Cryptococci hominis 
(Torula organisms) were isolated from an inoculated 
mouse and a guinea-pig. 

Roentgen examination of the chest (reported by 
Dr. J. H. Jamison, Denver) disclosed multiple small 
areas of increased density distributed throughout 
the upper three-fourths of both lung fields (Fig. 1). 
These areas did not have the characteristics of pul- 
monarj' tuberculosis but corresponded rnore closely 
to the findings in a fungous infection such as monilia- 
sis, aspergillosis, or blastomycosis. The cardiac sil- 
houette was within normal limits as to size and 
shape, and there was no irregularit)' of either hemi- 
diaphragm. 

Diagnosis of torulosis was made and the patient 
was treated with sulfadiazine. The clinical course 
was slowlj- retrogressive ; signs of meningitis became 
more pronounced. Iodides and acrifiavin hydro- 
chloride 5vere administered. Torula organisms 
were found in si.x out of eight specimens of spinal 
fluid. Death occurred on Sept. 22, 1943, three 
months after admission. 

Autopsy: The left pleural cavit}^ contained 300 
c.c. of straw-colored fluid; the right was dry. In 
both lungs were numerous firm, gray, round tumor 
foci, measuring 0..5 to 1.0 cm. in diameter and oc- 
casionally encroaching upon the pleura. Bronchi 
and mediastinal lymph nodes were not affected, 
rile Icptonicningcs showed scattered areas of thick- 
ening without definite exudate. Globular tumor 
foci, similar to tho.se in the lungs, were scattered 
through the brain; some showed central softening. 


Microscopic Examination (Fig. 2) : In tlie tumor 
foci, the alveolar walls were thickened and lined by 
cuboidal, epithelial-like neoplastic cells. Alitoses, 
giant cells, fragmented nuclei, papillary projections, 
and desquamation of tumor cells into the alveolar 
lumina were observed. Some alveoli contained 
polymorphonuclears and macrophages. Occasional 
lymphatics contained tumor cells. Bronchi and 
lymph nodes were not affected. The neoplastic foci 
in the brain displayed a papillary-glandular pattern 



Fig. 2. Case 2. Photomicrograph showing 
vation of alveolar framework; alveoli lined and fillea 
with epithelial-like cells. X 45. 


and, in many places, showed central necrosis. The 
thickened areas in the meninges also were composed 
of neoplastic cells. No Cryptococci could be dem- 
onstrated and torula meningitis was not apparent. 

Case 3: E. R., a 17-year-old school girl, had a 
hacking productive cough, accompanied by loss of 
weight and strength, in July' 1942. In December, 
she suffered from pneumonia for three 
Symptoms continued, and sputum was occasional ) 
blood-streaked. A pleurisy with effusion developc 
in March 1943. Physical examination, on July b 
1943, revealed a tall, thin girl rvith a loose, rattog 
cough. The chest was retracted on the left, wi > 
dullness, coarse moist rales, and bronchial brea i 
sounds. There were also scattered rhles m the 
central field on the right. 

Roentgen examination (by Dr. Van Atta, t n> 
querque, N. M.) showed extensive nodular in- 
filtrative changes (Fig. 3), partly confluent, in m 
right middle and lower thirds (costophrenic angle 
excepted). A slight tenting of the right diapliragm 
indicated pleural adhesions. The left hemit lorax 
was almost homogeneously dense. 3 hong m 
cardiac outline could not be definitely ’ 

the heart and the trachea seemed to be markefl y < '■ 
placed to the left. Judged by the position of int 
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Magenblase, the left diaphragm appeared elevated. 
These criteria rather pointed to extensive atelectatic 
and fibrotic changes or tumor formation than to 
pleural effusion, but complication by pleural fluid 
was considered plausible roentgenologically. 

The sputum (smears and culture) was persistently 
negative for tubercle bacilli or fungi. A diagnosis 
of pulmonary cancer was made. The course was 
rapidly retrogressive, with increasing dyspnea. 
Death occurred Aug. 29, 1943. 



Fig. 3. Case 3. Extensive nodular infiltration in 
right middle and lower thirds. Almost complete 
radiopacity over left hemithorax with elevation of left 
diaphragm and displacement of heart and trachea to the 
left. 

Autopsy: The left pleural cavity was- obliterated. 
The left lung and right middle and lower lobes were 
occupied by grayish, firm, nodular tumor, with sclero- 
sis of the intervening tissue. Nodules varied from 
the size of a pinhead to 1.0 cm. in diameter. The 
bronchi showed no involvement. There were no 
metastases. 

Microscopic Examination: Alveolar walls were 
partially or completely lined by columnar cells with 
eosinophilic, granular, or vacuolated cytoplasm and 
oval or irregular nuclei. Mitosis was rare. Pseudo- 
stratification, papillary protrusions, and mucinous 
secretion were not infrequent. Some fields showed 
necrosis and infiltration with macrophages and 
leukocytes. There was marked fibrosis of the inter- 
vening lung tissue. Bronchioles and lymph nodes 
were free from tumor. 

Case 4;^ F. M., a 7G-year-old man, was ad- 

^ This case was included in the review on "The 
Morphology of Primary Carcinoma of the Human 
Lung” by R. M. Mulligan and F. R. Harper, J. Thor- 
acic Surg. 12:734-752, 1943. 



Fig. 4. Case 4. Extensive infiltrative-consolida- 
tive changes in left middle and lower thirds. Promi- 
nence of bronchial markings in right infraclavicular 
region and lower third. Some "honeycombing" in 
some areas. Slight displacement of heart to the left. 
Small amount of pleural effusion, left. 

mitted on Jan. 16, 1941, complaining of progressive 
shortness of breath for one year, and of increasing 
dyspnea, cough, and swelling of the feet during re- 
cent days. Neither the past nor the family history 
was remarkable. Physical examination revealed 
extreme dyspnea, orthopnea, and cyanosis; the chest 
was barrel-shaped; moist rales were heard in the 
base of each lung, combined with bilateral bronchial 
breathing. 

X-ray examination of the chest (Colorado Gen- 
eral Hospital, Jan. 16, 1941) revealed extensive in- 
filtrative-consolidative changes in the left middle and 
lower thirds (Fig. 4) and marked fibrosis in the right 
infraclavicular region and lower lobe. There was a 
suspicion of “honeycombing” in the right lower lobe 
and in the more translucent areas of the left chest. 
The outlines of the left heart border and the left dia- 
phragm could not be definitely ascertained, but to- 
judge from the position of the right cardiac border, 
there seemed to be some displacement of the heart 
to the left. Homogeneous density in the left costo- 
phrenic angle and lateral lower third suggested 
pleural effusion. The differential x-ray diagnosis 
rested between (1) pneumonitis with bronchiectasis 
(diagnosis of choice), (2) widespread chronic tu- 
berculosis with fibrosis and bronchiectasis, (3) tu- 
mor invasion of the left hilus and lower lobe with 
inflammatory complications and bronchiectasis. 
(X-ray check examination was advised for a more 
definite diagnosis, but the patient grew rapidly 
worse and died before further studies could be at- 
tempted.) 
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Figs. 5 and 6. Case 4. Photomicrographs showing preservation of alveolar framework; alveoli lined and filled 

with neoplastic cells. X 45 and X 400. 


The sputum was positive for type III pneumo- 
cocci, and a diagnosis of pneumonia was made. 
The patient was placed in an o.xygen tent and given 
antipneumococcus serum and glucose solution in- 
travenously. The course, however, was steadily 
downhill, and death occurred Jan. 25, 1941. 

Autopsy: Scattered adhesions in the left pleural 
cavity were present. The right lung (030 gm.) was 
congested and subcrepitant in its posterior portion. 
The left lung (1,210 gm.) showed a mixed grayish 
yellow and white firm tumor (measuring 10 X 10 
X 14 cm.), occupying the anterolateral portion of the 
upper lobe, with some satellite nodules in the vicin- 
ity. The lower lobe was congested and free from 
tumor. Aletastases were found in regional and 
peripancreatic h^mph nodes, pancreas, adrenals, and 
kidneys 

macroscopic Examinatioii (Figs. 5 and C): In the 
left upper lobe highly anaplastic cells filled and, in 
many fields, clearly lined the alveoli. Alanv mi- 
toses were noted. There were masses of tumor cells 
in vessels and lymphatics. In some fields, alveolar 
walls were broken down, but generally they were 
intact. Scattered areas of necrosis occurred. Bron- 
chi and bronchioles revealed no point of origin for 
the neoplasm. Aletastases exliibited anaplastic 
cells with an atypical glandular pattern. 

Case :r. H. \V., a .oS-year-old tailor, was admitted 
to the hos])ital on April S. 1944, with a cough of one 
\ ear s duration, progressive weakness, and consider- 
able loss of weight. He had been in the National 
Jew ish Hospital where a diagnosis of lung tumor was 
made and iimnediate surgerv- was advised. Three 
weeks before admission, a severe coughing attack 


occurred, with dyspnea and cyanosis. The patient 
%vas placed in an oxygen tent. There was no record 
of any previous disease, except influenza in 1918. 
The family history was negative. On admission the 
patient w'as in great distress, with dyspnea and 
cyanosis. The chest examination was difficult, due 
to continuous coughing. The respirator}’’ excursions 
w’ere more pronounced on the left. Coarse moist 
rales were audible everywhere. There was dullness 
to percussion along both sides of the spine, par- 
ticularly on the left. The breath sounds decreased 
over the right field posteriorly. 

X-ray examination of the chest (National Jewish 
Hospital, Denver, Feb. 24, 1944) show'ed a large 
oval area of infiltration and consolidation over the 
left hilus as w'ell as extensive peribronchial infiltrative 
changes radiating from the left hilus tlmoughout the 
left lung, most pronounced in the first and second 
costal interspaces (Fig. 7). The left lung appeared 
generally less radiotranslucent than the corre- 
sponding right. The measurements of the heart 
reached the upper limits of the normal. The Ic t 
diaphragm was slightly elevated. The posilmj* 
of the heart and the ai>pearancc of the costophrenic 
angles were normal. The radiological diagnosis was 
primar}’’ malignant tumor inv'asion of the ’ 
apparently originating in the region of the c 
hilus. Exclusion of acute infection by histoiy ana 
clinical examination w'as suggested. _ 

The patient remained extremely dyspncic, Je 
came comatose, and died on the third daj a c 

admission. , 

Autopsy: The lower third of the right pleural cav- 
ity was obliterated. The left pleural cavit} siowei 




Vol. 4 


Pulmonary Tumors Probably Alveolar in Origin 


323 



Fig. 7. Case 5. Large oval area of infiltration over 
upper portion of left liilus. Extensive peribronchial 
infiltration radiating from left hilus throughout left 
lung (most prominent in first and second costal inter- 
spaces). 

studding of the visceral and parietal pleura with 
small, firm, rounded nodules; 300 c.c. of fiuid were 
present otf the right and 1,500 c.c. on the left. The 
weight of the lungs was 675 gm. (right) and 945 gm. 
(left). The left upper lobe was firm and non-crepi- 
tant, with a contracted area with deep Assuring of the 
surface on the lateral aspect. A cut section exhibited 
an almost solid mass of compact, pale gray neoplastic 
infiltration (Fig. 8). The lower lobe showed a few 
small tumor nodules. The right lung displayed a 
firm, uniform, reddish-gray consolidation in the mid- 
dle lobe, and a few small abscesses in connection 
with dilated bronchi in the lower lobe. The bronchi 
were otherwise normal. There were no metastases, 
with the exception of implants on the pleura and 
pericardium. 

Microscopic Examination (Fig. 9) ; The left upper 
lobe showed the alveolar structure preserved in most 
fields. The alveolar walls as well as those of some 
alveolar ducts were thickened and lined by cuboidal 
or cylindrical cells, with occasional mitoses and 
giarit cells. Papillary protrusions and cellular des- 
quamation, sometimes with solid plugs of tumor 
cells, were observed. Mucoid material, dust cells, 
and foamy phagocytes were present in some of 
the neoplastic alveoli. The new growth was broken 
up in several places by coarse strands of connective 
tissue. In some fields, the alveolar pattern was less 
distinct, and the appearance resembled bronchio- 
genic adenocarcinoma. Bronchi and bronchioles, 
however, were free from tumor. Many lymphatics 
contained tumor cells. Pleural foci exhibited neo- 
plastic tissue in a glandular pattern or in small solid 



Fig. 8. Case 5. Diffuse neoplastic infiltration of 
upper lobe; scattered nodules in lower lobe. Note 
absence of bronchial involvement. 



Fig. 9. Case 5. Photomicrograph showing neo- 
plastic alveolar lining similar to that seen in other 
cases; thickening of alveolar walls; interstitial 
sclerosis. X 35. 
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Fig. 10. Case 6. Multiple rounded and oval areas 
of radiopacity (apparently tumor invasion) throughout 
both lungs. 

nests. The right middle lobe showed widespread 
organizing pneumonia and a large number of alveoli 
filled with macrophages. 

Case 6: This case was described from a patho- 
logical point of view by one of us (N.) in the Journal 
of Thoracic Surgery (4). Since, however, no roent- 
genograms of the case were ever published, nor was 
it ever discussed roentgenologically, a brief resume 
with roentgen findings appears to be indicated in this 
connection. 

M. Q., a 39-year-old WPA worker of Mexican de- 
scent, who had been a miner from 1918 to 1936, was 
admitted to the Colorado General Hospital on Nov. 
17, 1938. His chief complaints were loss of weight, 
severe and persistent cough, weakness, and post- 
prandial epigastric distress. The breath sounds 
were somewhat harsh over both apices. Examina- 
tions of tlie gastro-intestinal and genito-urinar)' 
tracts by clinical, laboraton-, and x-ray methods 
were essentially negative. 

X-ray studies of the chest, on Nov. 22, 1938 (Fig. 
10), showed both lung fields studded with multiple 
round or oval areas of increased density ranging 
from the size of a millet seed to that of a cherrx-, 
partly confluent and especially prominent in the 
hili and middle thirds. The heart was of normal 
size and position. The left costophrenic angle was 
slightly obtuse. The right costophrenic angle and 
the diaphragm were normal. 

I he x-ray appearance primarily suggested far- 
advanced pulmonary inctastascs but, considering 
the p.atient s histor}’ and apical involvement, com- 
{'lications iiy additional factors (silicosis, fungous 


disease, or tuberculosis) could not be definitely ruled 
out. 

Further x-ray and clinical examinations (gastro- 
intestinal and geni to -urinary' tracts, bones, etc.) 
failed to reveal any evidence of primary tumor. 

More for diagnostic than therapeutic purposes, 
x-ray deep therapy was administered to the chest 
in two different series: 2,900 r to the left chest 
(from Dec. 5 to Dec. 13, 1938) and 1,600 r to the 
right chest (from Jan. 7 to Jan. 11, 1939). 

X-ray examination (Dec. 27, 1938) following deep 
therapy of the left chest showed some decrease in 
the extent of the tumor involvement of the left 
lung. This improvement was only temporary, 
however, and the second treatment series had to he 
discontinued on account of untoward symptoms 
(slight fever, increasing weakness, and vomiting). 
The patient was discharged to a convalescent home 
but left for his own home where he died a few weeks 
later (Feb. 7, 1939). 

The anatomical-pathologic diagnosis was; (1) 
primary multiple alveolar-cell tumor of both lungs; 

(2) chronic pneumonia in the remaining lung tissue; 

(3) slight pleural adhesions in the right lung; (4) 
tumor metastases in mediastinal and periaortic 
lymph nodes, liver, and kidneys; (6) emaciation. 

Figure 1 1 shows a gross section of the lung. The 
microscopic findings as well as the pathologic reason- 
ing leading to. this unusual diagnosis are discussed 
in detail in the article cited above. 

DISCUSSION 

Case 1 seems typical of the multiple 
nodular type of alveolar-cell tumor. The 
symptoms were similar to those of bronchi- 
ogenic carcinoma, i.e., cough, pain in the 
chest, loss of weight, weakness, and dysp- 
nea. Bronchoscopy, however, was nega- 
tive, and necropsy failed to reveal a 
bronchiogenic origin of the tumor. 

Case 2, also, is fairly typical of tlie 
multiple nodular type. The symptoms, 
however, were predominantly due to 
cerebral and meningeal metastases; tliere 
was little clinical evidence of a pri- 
mary pulmonary tumor. It is believe 
tlmt this is the first report of clinical toru- 
losis associated with alveolar-cell 
of the lung, my tlie tonilosis failed to 
produce the usual histologic lesions m le 
brain is undetermined. That tlie repor c 
presence of Ton/Ia histolylica was ue 
clinical or laboratorj' error seems remote^ 
as the examinations of the spinal fluid were 
repeated some eight times, and specimen 
were examined independently by ic a i 
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oratory of the Presbyterian Hospital and 
the Department of Bacteriology of the 
University of Colorado. Both laboratories 
agreed on the identification of the yeast. 
Possibly the answer lies in the existence 
of a Cryptococcus tliat is pathogenic for 
white mice but is not productive of path- 
ologic lesions in man. 

Case 3, again a nodular type, found in a 
girl of only seventeen, failed to show me- 


Case 6 is a very good instance of the 
nodular form, leading to widespread me- 
tastases. 

In a review of this subject in 1942, two 
of us (Neubuerger and Geever, 3) were 
able to collect 24 clear-cut cases of alveolar- 
cell tumor from the world literature. 
Since the appearance of that review, Dacie 
and Hoyle (2) and Wood (8) have re- 
ported 2 additional cases. Some authors 



Fig. 11. Case 6. Alveolar-cell tumor with multiple discrete foci. 


tastases and revealed somewhat less cel- 
lular anaplasia than the first two cases. 

Case 4 is fairly characteristic of the 
diffuse form. The diagnosis was obscured 
by an associated bronchopneumonia with 
type III pneumococci in the sputum. The 
neoplasm was highly malignant and pro- 
duced widespread metastases. 

Case 5 is probably another good example 
of the predominantly diffuse form. Dis- 
tant metastases were absent. Although 
the structure of the tumor in some areas 
was suggestive of bronchiogenic adeno- 
carcinoma, no starting point in the bron- 
chial system was, found. 


designated these tumors as alveolar carci- 
noma in the belief that they had their 
origin in alveolar epithelium. This, how- 
ever, introduced a controversial histologic 
subject, as anatomists do not agree on the 
presence or histogenetic character of the 
alveolar lining cells. And for this reason 
we expressed preference for the term “al- 
veolar-cell tumor. ’ ’ Microscopic examina- 
tion in all cases here presented favored the 
behef that the origin of the neoplastic 
growth was in the alveolar walls. 

A completely satisfactory proof of this 
opinion cannot, of course, be offered. Op- 
ponents of the existence of the alveolar- 
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cell tumor mil maintain the conviction that 
the neoplasms under discussion arise from 
some single focus, probably in a smaller 
bronchus, and then metastasize rapidly to 
other parts of the lungs, by way of dowm- 
groudh in the bronchial tree and by ex- 
tension through the pores of Kohn, the 
lymphatics, and blood vessels. Only serial 
sections through the lungs would enable 
one to make an irrefutable statement as to 
lack of primary bronchial involvement in a 
given case. We have discussed these con- 
troversial points in the above-cited review. 
In spite of the unavoidable inadequacies 
in the argumentation, the cases here re- 
ported offer so many differences from 
other forms of pulmonary tumors that they 
should be given special consideration. 

Altliough the majority of alveolar-cell 
tumors have been definitely malignant, 
some Avere borderline or histologically be- 
nign . The old er cases Avere revicAved in our 
earlier paper. More recently, Sims (6) has 
reported a benign tumor of this class in a 
42-year-old man and designated it as 
“bilateral multiple pulmonary adenoma- 
tosis." Bell (1) described a similar case 
and called it "extensiA^e diffuse epithelializa- 
tion of the alveoli” rather than true neo- 
plasm. Taft and Nickerson (7) saAv tAvo 
similar examples, AAuth marked mucous 
secretion ("pulmonary mucous epithelial 
hyperplasia”). Our third case AA'^as some- 
AA'hat similar; the histologic grade of ma- 
lignancy Avas slightly loAver than in the 
other instances, mucinous secretion Avas 
marked, and regional and distant metas- 
tases Avcre absent. 

In an analysis of all reported cases, it 
AA'as found tJiat tlie clinical features of this 
tumor are similar to those of other lung 
tumors. J.C., cough, pain in the chest, 
pleural effusion, cyanosis, and bloody 
sputum. In some instances the pre\'ailing 
symptoms Averc due to intracranial me- 
tasla.'^es. as in our oaa'u Case 2. Ea^ch in 
the cases AA-ith histologically “benign” tu- 
mors, the final outcome is often fatal as a 
result of involvement of large areas of tlie 
lung or secondary infectious processes. The 
prognosis, then, is unfaA'orable in the OA'cr- 


Avhelming majority of cases. Unilateral 
or monolobar tumors of the' diffuse type 
occasionally may be amenable to surgical 
or x-ray treatment. 

From a roentgenologic point of vieiA', the 
protean appearance of alveolar-cell tumor 
explains the difficulty of conclusive diag- 
nosis. As demonstrated by our cases, 
the roentgen appearance may simulate 
bronchiogenic carcinoma (Case 5) or a 
metastatic tumor (Cases 1 and 6), or it 
may have the appearance of fungous or 
tuberculous infection (Case 2) or of pneu- 
monitis (Cases 3 and 4). As a furtlier 
confusing factor, complications, especially 
pleural effusion, bronchiectasis, and caAi- 
tation, may enter into the picture, as 
occurred in Cases 3 and 4. These compli- 
cations may be the direct result of the 
tumor, through pressure (atelectasis), in- 
vasion of the pleura (effusion), or tissue 
destruction (caAuties), or they may be 
entirely incidental and have no connection 
at all AAuth the neoplasm, as, for instance, 
the torula infection in Case 2 and the 
pneumococcus pneumonia in Case 4. In 
3 of the 6 cases, a pulmonary neoplasm 
Avas definitely diagnosed roentgenologicall}". 
premortera, though the true character of 
the alveolar-cell tumor could not be gauged 
in the roentgenogram : because of the mul- 
tiple bilateral rounded foci. Cases I and 
6 Avere diagnosed as pulmonary metastases, 
Avhile Case 5 seemed to haA’’e all the ear- 
marks of a bronchiogenic carcinoma. In 2 
other cases (3 and 4), tumor iuAmsion AAas 
more or less seriously considered, but the 
general picture AA’as too obscured ^ by^ in- 
flammatory changes and complications 
to make that the diagnosis of choice. 

It is Avorth Avhile to note that some o 
the older cases Avere misdiagnosed as tu 
berculosis or pneumonia, even folloAVing 
gross necropsy study. Clinical factors 
may tip the scales m faA'or of tumor diag- 
nosis, as lack of fcAmr, loss of AA'eight, pro 
gressive AA'cakness, a clironic course, etc., 
but it must be assumed tliat, at the prc.s- 
ent stage of our knoAvIedge, as far as a - 
vcolar-cell tumor of the lungs is concerned, 
particularly its diffuse type, the dchmie 
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diagnosis in the majority of cases lies be- 
yond the realm of roentgenologic dif- 
ferentiation and can be made only by 
microscopic examination. However, in all 
patients with multiple nodular, seemingly 
metastatic shadows, without evidence of a 
primary tumor elsewhere, this neoplasm 
should be considered. 

summary 

1. Six cases of apparent pulmonary 
alveolar-cell tumor are presented. In one 
patient the diagnosis was obscured by a 
complicating torulosis. 

2. The roentgenologic, pathologic, and 
chnical aspects of this type of tumor are 
discussed. The difficulty of roentgen- 
ologic and clinical diagnosis is stressed. 

3. Although not nearly so common as 
bronchiogenic neoplasms, tumors may 
arise in the pulmonary alveoli and pro- 
duce fairly distinctive pathologic changes. 

Note: For material and substantial help, the 
authors are especially indebted to Dr. C. W. May- 
nard, Pueblo, Col., Dr. C. Mulky and Dr. J. R. 


Van Atta, Albuquerque, N. M., Dr. J. H. Jamison, 
Dr. P. Carson, Dr. C. J. Kaufman, and Dr. A. Ra- 
vin of Denver, Col., to whom they express their 
gratitude. 

School of Medicine and Hospitals 
University of Colorado 
Denver, Colo. 
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The Roentgen Features of Eosinophilic 

Infiltrations in the Lungs^ 

HERMAN HENNELL, M.D., and MARCY L. SUSSMAN, M.D. 

New York, N. Y. 


T he condition to be described has 
been previously reported under vari- 
ous designations, including eosinophilic 
pneumonia, Loffier’s pneumonia, Loffler’s 
syndrome, and transient pulmonary infil- 
trates with eosinophilia. Between 1931 
and 1936, Loffler reported 51 cases in which 
transient pulmonary exudates were found 
associated with eosinophilia. He consid- 
ered the condition a well defined clinical 
entity, characterized roentgenographically 
by the sudden appearance of pulmonary in- 
filtrates of variable size, density, and dis- 
tribution (1). He classified these shadows 
in four groups: (1) extensive areas of mas- 
sive density simulating tuberculous con- 
solidation; (2) smaller round single foci, 
like those of the early tuberculous infil- 
trate; (3) multiple small infiltrates in one 
or both lungs; (4) infiltrates of lobar ex- 
tent simulating abortive pneumonia. The 
main characteristic of these infiltrates was 
their sudden appearance, with complete 
disappearance within three to eight days. 

The other characteristic feature of the 
condition was the accompanying eosino- 
philia with counts ranging up to 66 per 
cent, but averaging 10 to 30 per cent. 
There appeared to be no correspondence 
between the degree of eosinophilia and the 
extent of the pulmonary involvement. 
The benign character of the associated 
symptoms was another clinical feature. 
There was little or no fever, and slight dis- 
turbance in the general condition of the 
patients. The meagerness of abnormal 
physical findings in the lungs and of pul- 
monary symptoms was also noteworthy. 

All of Loffler’s cases were of the benign 
variety and of very brief duration. Other 
authors (2, 3, 4, 5) have described more 


chronic forms of the disease, frequently as- 
sociated with more severe symptoms. In 
these the pulmonary infiltrations remained 
demonstrable roentgenologically for many 
weeks or months. 

The present report is concerned largely 
with the roentgen features of the disease. 
Most of the cases have already been de- 
scribed from the clinical and pathogenetic 
points of view by Harkavy (4, 5). 

CASE REPORTS 

The first three cases are examples of the 
relatively benign group, and the last two il- 
lustrate the more complicated and malig- 
nant forms of the disease. 

Case 1 (Fig. 1) ; F. B., a young woman, first came 
under observation in February 1934 at the age of 21, 
fifteen months after the onset of an acute illness 
characterized by high fever for ten days, followed by 
cough, weakness, and loss of weight, requiring a con- 
valescent period of two months. At that time, be- 
cause some cough and weakness persisted, an x-ray 
examination of the chest was made, which disclosed 
extensive bilateral exudative lesions. A diagnosis of 
pulmonary tuberculosis was made, and the patient 
was sent to a sanatorium, where she remained for five 
months. During this time the pulmonaty^ in- 
filtrates cleared, casting serious doubt upon the ad- 
mission diagnosis of tuberculosis. After a period o 
apparently normal health and activity, mild consti- 
tutional symptoms with low-grade fever and coug 
recurred. At the same time the pulmonary mn- 
trates reappeared. The patient was referred to t e 
Mount Sinai Hospital for investigation, with a diag 
nosis of pulmonary infection of unknown cause, y 
the time she was admitted the infiltrates had cleare 
completely. The significant findings during or 
short stay in the hospital were a fe\y 
wheezing rfiles at both bases and an eosinophi la o 

During the subsequent years the patient had many 
recurrences of the pulmonary infiltrates with com 
plete clearing in from a few to many weeks. ° 
gether she had ten recurrences from 1932 to > 
there has been none since 1939. 
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Fig. 1. Case 1. On April 7, 1934, there were nodular infiltrations throughout both lungs, particularly in the 
upper lobes. Some of the nodules were confluent, simulating exudative areas, as in tuberculosis. By June 21, 
1934, the lungs had returned to normal. Recurrences in November 1934 and February 1937 showed patchy exu- 
dative lesions. More characteristic, however, are the irregular oblique, plate-like densities, the precise location 
of which has not been determined. 


The other pertinent clinical features were as fol- 
lows. There was a strong familial history of allergy. 
The patient herself had a history of recurrent sinus 
infection with roentgen evidence of disease in the 
antra and sphenoid sinuses and eosinophilia varying 
from 17 to 54 per cent during “attacks.” Eosino- 
phils were also present in the sputum. Positive cu- 
taneous reactions were elicited to foods, pollens, 
and to bacterial products obtained from sinus wash- 
ings. In 1937, for the first time, the patient exhib- 
ited typical attacks of bronchial asthma. She was 


treated (Dr. Harkavy) with vaccine and pollen ex- 
tracts and has been entirely well since 1939. 

Case 2 (Fig. 2) : E. E., a woman of 28, first came 
under observation in May 1942, with a history of 
recurring attacks of bronchial asthma of moderate 
severity for ten years. During the ten weeks prior 
to her admission to the Mount Sinai Hospital, she 
had two or three severe asthmatic paroxysms daily, 
associated with fever up to 101 ° F. and a cough pro- 
ductive of abundant mucopurulent sputum. Be- 
cause of the roentgen appearance of the lungs, pul- 
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fight Upper lobe. There is no evidence of contraction of the lobe, 
nfiltrations in the left upper lobe. Six months later, the lesion had largely disappeared. 



Exudative lesion in the left upper 

ihe laterpf irregular oblique density in 

the lateral third of the chest. There are indefinite 
nodular infiltrations in the left upper lobe. 


monar\- tuberculosis was diagnosed. However, 12 
sputum examinations by the concentration method 
tailed to show the presence of tubercle bacilli. Elood 
examination revealed an eosinophilia of 42 per cent. 

The infiltrates in the lungs largely resolved during 
the ensuing months. Complete investigation of the 


case disclosed chronic sinus disease and marked sen- 
sitivity to pollens, foods, and bacterial products from 
the material obtained from the sinus washings. 
Treatment has resulted in improvement in the 
asthma. There has been no recurrence of the pul- 
monary infiltrates to date. 

Case 3- (Fig. 3); The patient was a man of 27 
years, who had recurring episodes of bronchial 
asthma for one year. At the end of April 1942, an 
upper respirator}’' infection developed, which was fol- 
lowed by fever of 102° F., a non-productive cough, 
and loss of 12 pounds in weight over a period of 
four weeks. Interestingly enough, during this acute 
illness the asthmatic attacks ceased. Study at an- 
other clinic revealed extensive pulmonaiy’ infiltrates, 
and a diagnosis of active pulmonary tuberculosis 
was made. However, all examinations for confirma- 
tory evidence of active pulmonar}’ tuberculosis 
yielded negative results. Because of the unusual 
and, in a sense, characteristic roentgen appearance 
of the lungs, the blood was examined for eosinophilia 
and revealed 46 per cent eosinophilic leukocytes. 

The patient made a gradual but uneventful re- 
covery, with complete resolution of the pulmonary 
exudates about two and a half months after their 
first appearance. He has remained well. 

Case 4 (Fig. 4) ; This case is one of transient and 
recurrent pulmonary infiltrates appearing in the 
lungs of a girl of 19 with a blood eosinophilia up to 
39 per cent. She came under our obsen’ation first 
in 1940, with a history’ of recurring bouts of asthma 
for three years. During the ensuing year she ex- 
hibited the following additional significant clinical 
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Fig. 4. Case 4. On Oct. 17, 1940, there were irregular exudative lesions in the left lo\ver lung, within which 
was an obliciue homogeneous streak. By Nov, 22, 1940, the left base was clear, but a similar lesion was present 
in the right chest. 


manifestations', recurring episodes of asthma, ab- 
dominal pain, and bouts of diarrhea with five to 
seven watery stools a day, occasionally with mucus 
and blood streaks; eosinophils in the sputum; a 
small pleural effusion, with 85 to 100 per cent eosino- 
philic leukocytes in the fluid; pain and tenderness in 
the muscles later followed by weakness, paralysis, 
and purpuric spots on the skin. Electrocardio- 
graphic changes were suggestive of myocardial dis- 
ease. Biopsy of a skin lesion showed eosinophilic 
infiltrations about blood vessels and nerves. Death 
was due to cardiac failure. 

No necropsy was obtained in this case. 
In another case, however, with a practically 
identical cUnical picture and course, the 
significant necropsy findings were as fol- 
lows ; eosinophilic infitlrations in the inter- 
alveolar septa of the lungs; endarteritis 
obliterans of the pulmonary blood vessels; 
diffuse eosinophilic infiltrations in the heart 
muscle, the intestines, and the abdominal 
muscles; diffuse involvement of small and 
medium-sized arteries in various organs, 
including such changes as intimal thicken- 
ing, infiltration with many eosinophilic 
leukocytes, endarteritis obhterans, necro- 
tizing arteritis, and periarteritis. 

Case 4 thus illustrates the transition 


from the simple variety of the so-called 
Loffier syndrome to the condition charac- 
terized as diffuse vascular disease. 

Case 5 (Figs. 5 and G). L. C., a Puerto Rican 
woman of 2G, was seen in June 1942, with a ten- 
year history of chronic sinusitis and a three-year his- 
tory of recurring bronchial asthma. During the 
three months preceding admission, she had fever 
up to 102° F. and experienced numerous asthmatic 
attacks. On admission she showed widespread in- 
filtrations in both lungs. A leukocytosis of 24,000 
to 36,000 with 42 to 68 per cent eosinophils was 
found. The patient remained under observation 
until Feb. 1, 1943, during which time roentgeno- 
grams of the lungs showed alternating clearing and 
recurrence of the exudates. The cardiac shadow 
became larger. The eosinophilia fluctuated with the 
pulmonary changes. During the same period ar- 
thritic symptoms developed. Signs and symptoms 
of cardiac involvement appeared with recurring 
episodes of right heart failure and there were electro- 
cardiographic changes indicative of myocardial 
damage. Tender nodules as large as a pea were pal- 
pable along the course of the blood vessels. Severe 
abdominal symptoms appeared, as well as variable 
neurological complaints. Asthmatic attacks con- 
tinued to be frequent and severe. The general con- 
dition showed progressive deterioration. Biopsy of 
skin and muscle showed a necrotizing arteritis as 
seen in periarteritis nodosa. 
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Fig. 5. Case 5. On June 11, 1942, there were nodular and confluent infiltrations in the left upper lobe, at the 
root of the right lung, and in the right lower lobe. Thirteen days later, the left upper lobe and root of the right 
lung were practically clear, but the right lower lobe ivas involved more e.\tensively. 


In Case 5 the transient and recurring 
pulmonary exudates with eosinophilia oc- 
curring in an asthmatic patient originally 
led to a diagnosis of simple eosinophilic 
pneumonia. The subsequent course of the 
case indicated involvement of the joints, 
heart, and blood vessels elsewhere in the 
body, such as occms in periarteritis nodosa. 

ROENTGEN FINDINGS 

In our experience, the eosinophilic in- 
filtrations are of homogeneous density and 
vaiying size. They may be confluent, re- 
sulting in a patchy appearance or, if they 
are extensively confluent, resembling lobar 
consoHdation. Sometimes there is an ap- 
pearance of radiation from the hilum, but 
usually there are associated confluent 
patches at the periphery. Complete reso- 
lution usually takes place, but a few linear 
strands may remain. In this form, the 
roentgen appearance is not characteristic. 
Tuberculosis or suppurative bronchopneu- 
monia may be simulated. Certain phases 
in the course of Boeck’s sarcoid are also 
.similar. Frequently during the progress 


of the disease, however, narrow, plate-like 
homogeneous densities are seen extending 
obliquely caudad and laterally. Often they 
are symmetrical in the two lungs. They 
also resolve completely. Whether they 
represent localized exudations in the lung 
or in the pleura is impossible to state, but 
they seem , to be . unique to this disease. 
There is no predilection for upper or lower 
lobes, but a fair degree of symmetry on the 
-two sides is the rule. Evidences of atelec- 
tasis, calcification, and cavity formation 
are entirely lacking. Nodular infiltrations 
where the nodules are of nearly equal size 
have not been seen by us but have been 
described by others. Hilar adenopathy is 
not apparent. 

DISCUSSION 

A brief discussion of etiology and patho- 
genesis of eosinophilic pulmonary infi tm 
tions is of aid in an understanding of t e 
roentgen findings. An allergic origin 
been suspected by most observers. Lo er 
stressed the importance of tuberculotoians 
but did not exclude the possibility ® 
allergenic factors. Leitner believed a 
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the fleeting pulmonary infiltrates with 
eosinophilia were hyperergic in character 
and were due to different causes, including 
allergic reactions about tuberculous le- 
sions. Ascaris and amebiasis may furnish 
the specific allergens causing the symptoms 
in certain cases, while in others bacterial 
toxins, foods, or pollens may be the re- 
sponsible factors. 

Because of the benign character of most 
of the reported cases, there has been little 
opportunity to study at postmortem exam- 
ination the nature of the pathological proc- 
ess in the lungs during the active phase. 
In some of the reported cases histologic 
examination of the bone marrow and of ex- 
cised lymph nodes showed hyperplasia and 
infil tration with many eosinophilic leuko- 
cytes. The inference was drawn that the 
shadows in the lung were probably due to 
similar infiltration of the lung tissue with 
eosinophilic cells. 

H. V. Meyenburg (6) had the unique 
opportunity to observe the postmortem 
findings in 4 cases with fleeting lung infil- 
trates during the active phase. Three pa- 
tients died after accidental injury and one 
of acute tetanus. The gross appearance 
of the pulmonary foci was not character- 
istic. They resembled focal pneumonias 
of varying form, size, and distribution. 
Microscopically all these cases showed a 
high grade of eosinophilia in the inflam- 
matory exudate. In 2 cases there was also 
an eosinophilic bronchitis and bronchioli- 
tis. Charcot-Leyden crystals were found 
in one of the pulmonic infiltrates. Eosino- 
philia of the blood and bone marrow was 
present in all cases. In 2 of the cases eo- 
sinophilic infiltrates were found also in the 
liver. 

In a series of reports under the title 
“Vascular Allergy” (4, 6), Harkavy de- 
scribed recently 16 cases which were ob- 
served for long periods of time and were 
studied with great care, including biopsy 
and postmortem observations. All of his 
cases showed eosinophilia and the transient 
pulmonary exudates which characterize the 
syndrome under discussion. Many of the 
cases, however, showed other interesting 



Fig. 6. Case 5. By Aug. 6, 1942, the lungs were 
practically clear, but the cardiac shadow was distinctly 
increased in size. There were associated episodes of 
right heart failure. 

features, some of which were not previously 
described. An allergic background was 
present in all cases. The pulmonary infil- 
trates lasted for long periods, weeks or 
months instead of days, and in one case 
recurred as many as ten times. The associ- 
ated chnical features were not always mild, 
and in some instances proved fatal. In 
many of the cases there were analogous 
exudative reactions in other tissues and or- 
gans, as the pleura, the pericardium, the 
peritoneum, the heart muscle, the skin, the 
joints. Examination of the pleural and 
perij Loneal exudates showed -Sfi-to-inn per 
cent eosinoph ils. Biopsy of skin lesions 
showed eosinophilic infiltrations as an im- 
portant element of the lesion. Some pa- 
tients died, and postmortem examination 
revealed eosinophilic infiltration in the 
lungs, heart muscle, and other organs in- 
volved, as well as various types of arteritis 
and periarteritis. 

The roentgen findings in the chest can 
thus be attributed to an exudative reaction 
in the lungs and pleura, perhaps analogous 
in character to the wheal formation ob- 
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served in the skin. It is in this way that 
the homogeneous densit}’^ of the scattered 
and oblique plate-like areas can best be ex- 
plained. 

SUMMARY 

1. A description of the cHnical and 
roentgen features of eosinophilic infiltrates 
in the lungs has been presented. 

2. The resemblance of the pulmonary 
infiltrates to the lesions seen in exudative 
tuberculosis has led to an erroneous diag- 
nosis of atypical pulmonary tuberculosis 
in many instances. The bizarre distribu- 
tion of the pulmonary densities is quite 
characteristic and should suggest the cor- 
rect diagnosis; the finding of an eosino- 
philia will confirm it. 

3. These pulmonary infiltrates fre- 
quently resolve in a few days, but they 
may last f or weeks and months . Th ey may 
also recur many times. 

4. There is a definite allergic back- 
ground in most if not all of the cases, which 
suggests an allergic basis for this condition. 
A multiplicity of allergenic factors may be 
responsible for it. 

5. The associated clinical features may 
be mild and of short duration. They may 


also be of moderate severity and last for 
weeks and months. 

6. In some cases there may be an anal- 
ogous exudative reaction in other organs 
and tissues. A fatal issue may result if 
important organs are severely involved. 

7. Recurrent and transient pulmonary 
infiltrates with eosinophilia may represent 
one manifestation or phase of vascular al- 
lergy (Harkavy). 

The Mount Sinai Hospital 
New York 29, N. Y. 
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Chronic Massive Pericardial Effusion Following 

Roentgen Therapy for Carcinoma of the Breast^ 

With a Case Report 

H. BLUMENFELD, L.R.C.P., M.R.C.S., and S. F. THOMAS, M.D. 

San Francisco, Calif. 


C hronic pericardial effusion following 
a single massive dose of x-rays ap- 
pears to be extremely rare. We have not 
been able to find any reported case in an 
extensive search of the literature. The ef- 
fects of irradiation on the heart and its 
coverings have been discussed by Leach 
(13) in a recent study of 85 cases and by 
Leucutia (14) in an editorial. These au- 
thors have reviewed the essential clinical 
and experimental findings. 

Leucutia states: “For the present, we 
can safely make the premise that no dam- 
age is being done to the heart itself by the 
various methods of irradiation as currently 
used in roentgen therapy.” While this 
generalization may normally be valid, com- 
plications arising from injudicious therapy 
must always be kept in mind. These 
possibilities may be explored with the aid 
of animal experiments and answered more 
fully by carefully recording observations 
of the effects of the rays on the patient. 
Close correlation of the clinical observa- 
tions with the pathological findings is es- 
sential in cases in which doses massive 
enough to produce lesions of some magni- 
tude have been administered. Thus will 
the appropriate critical tolerance dose 
which wiU not produce damaging changes 
be discovered. 

We had the opportunity of observing the 
effects of a single massive dose of x-rays 
given in such a way that the minimum of 
tissue lay between the incident beam and 
the heart. The position and the body 
build (short and obese) of the patient 
brought the heart and its coverings to 
within 2 or 3 cm. of the measured surface 
treated. A short preoperative course was 
given, consisting of three treatments to- 


taling 600 r (in air) to a circular field, 25 
cm. in diameter, on the anterior left chest. 
The posterior axilla was treated with a 
single 300 r exposure to a 15-cm. circular 
field. At the time of operation a single 
dose, thought to be 3,000 r (in air), was 
directed to a 12 X 14-cm. area through the 
open wound. Review of the original treat- 
ment record leads us to believe that the ex- 
posure at the surface of the chest wall 
(flayed) may have been 3,600 r (in air). 
Estimating scattering and absorption, the 
tissue dose in the pericardium where it lay 
closest to the surface-— 2 to 3 cm. — may 
have reached 3,800 r. This tissue dose of 
3,800 r given in one session is probably 
equal to a tissue dose of 7,600 r delivered in 
ten minutes over a ten-day period (Pack 
and Quimby, 16). Added to this single 
massive dose was a certain amount of 
radiation from the preoperative course 
(which undoubtedly included the left half 
of the cardiac area), an increment of per- 
haps 650 tissue roentgens in four days, or 
a total estimated tissue dose of 8,250 r in a 
period of nine days. 

CASE REPORT 

On Aug. 22, 1939, a plump Korean woman of 53 
years entered San Francisco Hospital complaining 
of masses in the left breast and axilla of one month’s 
duration. The mass in the upper outer quadrant of 
the left breast measmed 7 cm. in diameter and was 
attached to the skin and deep tissues. A large semi- 
fixed axillary node was palpated. The remainder 
of the physical examination and the laboratory find- 
ings showed nothing unusual except for a hyperten- 
sion of 220/95. X-ray examination of the chest was 
negative (Fig. 1). 

From Aug. 24 to Aug. 28, the patient received 
three doses of x-rays, a total of 600 r (in air), to a 
25-cm. field including the left breast and axilla, at 
70 cm., with 200 kv., and 0.5 mm. Cu and 1 mm. A1 
filtration (giving a half-value layer of 1.0 mm. Cu). 


* From the Departments of Patholo^ and Radiology, Stanford University School of Medicine, and the De- 
partment of Public Health of San Francisco. Accepted for publication in July 1944. 
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Fig. 1. Roentgenogram made Aug. 24, 1939, The 
lungs are clear and the cardiac silhouette is not unusual. 
The bony thorax is intact. 


She also received a single dose of 300 r to the pos- 
terior axilla (circular field 15 cm. in diameter) with 
the same factors. 

On Sept. 2, a left radical mastectom)^ for medul- 
lary carcinoma of the breast was performed. Dur- 
ing the operation the patient was exposed to a dose 
of approximately 3,600 r in air (time, 15 minutes; 
12 X 14-cm. field; 40 cm. distance; 200 kv.; no 
filter; half -value layer 0.35 mm. Cu) for the purpose 
of “sterilizing” any residual cancer cells at the opera- 
tive site. The x-rays were directed into the open 
wound on the left chest wall and axilla at the level of 
the 4th, 5th, and 6th ribs, the skin edges being 
protected by a thin sheet of lead. The patient was 
returned to surgerj’^ and the wound was closed. 
Following an uneventful recovery, she was dis- 
charged Oct. 7, 1939. 

On March 27, 1940, the patient complained of 
cough with some tightness in the left shoulder and 
pain down the left arm. X-ray examination showed 
a shadow interpreted as roentgen pneumonitis 
(Fig. 2). The weight, not previously recorded, was 
148 pounds. 

On Oct. 9, 1940, abdominal distress was reported. 
The liver edge was palpated two finger breadths be- 
low the costal margin. 

During the succeeding year the patient lost 25 
pounds, and cough and abdominal discomfort per- 
sisted. On Oct. 15, 1941, exertional dj^spnea was 
noticed for the first time. The liver edge was still 
palpable. 

In the following two years all of the symptoms 
persisted and on Feb. 26, 1942, extensive medias- 
tinal and pericardial metastasis was suspected (Fig. 
3). There had been a steady loss of weight to 102 
pounds. 

^ On Feb. 5, 1944, the patient re-entered San Fran- 
cisco Hospital suffering from abdominal distress, 
swelling of the legs, and exertional d5^spnea. Phys- 
ical e.xamination showed a tliin, dyspneic, middle- 


aged woman with moderate venous distention in 
the neck. The mastectomy scar was smooth, and 
there was no evidence of a local recurrence of the 
tumor. There was dullness with decreased breath 
sounds over the left chest. The heart was enlarged 
to percussion to the left anterior axillary line. Oc-- 
casional premature systoles and a rough systolic mur- 
mur were heard. The liver was felt three finger 



Fig. 2. Roentgenogram made March 27, 1940, seven 
months after roentgen therapy. -The consolidation of 
the upper half of the left lung is obvious. There is 
blunting of the left costophrenic angle. The right 
lung remains clear. There is no displacement of the 
trachea. The fullness of the cardiac shadow is clearly 
seen to the right as compared with the earlier film 
(Fig. 1). The left cardiac border cannot be clearly seen 
in this reproduction, but a dotted line has been used to 
show its location on the original film. The enlarged 
cardiac shadow was noted only in retrospect. The bony 
thorax is still intact. (Note in this and the subseqimnt 
reproductions the descent of the leaves of the dia- 
phragm as the patient loses weight.) 

breadths below the right costal margin. There was 
pitting edema of the lower extremities and sacral 
region. The blood pressure was 170/100. TheECG 
showed a P-R interval of 0.17 seconds; slurring and 
low voltage of QRS in all leads but normal duration, 
ST 1, 2 and 4 depressed 1 mm. with small upright 
T 1, 2 and 4; ST 3 isoelectric with almost flat T 3. 
The electrocardiographic findings were interpreted 
as indicative of mild myocardial damage. 

On bed rest, the edema decreased and the circula- 
tion time fell from 35 seconds on Feb. 6 to 20 secon s 
on Feb. 14. On Feb. 18, the condition changed sud- 
denly for the worse and respiration became grunting. 
The venous pressure was recorded at 18 cm. of wa- 
ter, and the circulation time increased to 27 seconds. 
An ECG showed no change from previous findirigs.^ 

On March 10, 1944, the blood pressure was 115/^o 
and the neck vessels were dilated and pulsating. On 
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Fig. 3 (left). Roentgenogram made Feb. 26, 1942, two and a half years after irradiation, showing slight diminu- 
tion in the consolidation of the left upper lobe. The blunted left costophrenic angle persists. The trachea re- 
mains unchanged. The cardiac silhouette is now tremendous, extending far to the right of the mid-line. It was 
thought at the time that the patient was suffering from metastatic carcinoma. Now for the first time the thinning 
of the ribs along the lateral chest wall is demonstrated. 

Fig. 4 (right). Roentgenogram made March 10, 1944, four and a half years after irradiation. The film reveals 
no great change in the airless upper half of the left lung and the costophrenic angle. The right lung now shows 
increase in the vascular markings and areas of patchy consolidation. The cardiac silhouette has a typical “water- 
bottle" appearance and extends from 1.5 cm. within the left chest wall to within 2 cm. of the right chest wall. 
Six of the atrophied ribs show fractures — the 2nd, 3rd, 4th, 5th, 6th, and 7th. 


the following day the patient was in shock, with a 
blood pressure of 84/68, pulse rate of 110, and faint 
heart sounds. A pericardial tap removed 310 c.c, 
of brownish fluid, which was under considerable pres- 
sure and clotted almost immediately; this was re- 
placed by air (Fig. 5). Death occurred within two 
hours following the tap. 

Autopsy: At autopsy the borders of the pericar- 
dium were found at the right midclavicular line 
and the left anterior axillary line. There were 350 
c.c. of serofibrinous fluid in the left pleural cavity. 
Fractures of the 2d rib anteriorly and 3d, 4th, 5th, 
6th, and 7th ribs laterally were present. The 
pericardial sac was distended with 300 c.c. of fluid 
and air. The parietal pericardium was dilated and 
thickened (2 to 3 mm.) by opaque fibrous tissue, and 
■wrinkled on its inner surface, giving the appearance 
of elephant skin (Fig. 6). It contained 2 small 
opaque nodules 1-2 mm. in diameter. The visceral 
pericardium showed less thickening and there was a 
distinct difference between the thickness of the left 
anterior portion and of the right posterior area. The 
heart weighed 320 gm. The myocardium was tough 
throughout, although no gross fibrosis was seen. The 
left lung was small. The upper lobe and the upper 
part of the longer lobe were composed, principally, of 
bronchi and vessels separated b}^ onlj^ a small 



Fig. 5. Roentgenogram made March 11, 1944, 
after removal of 310 c.c. of pericardial fluid and re- 
placement with air. The film reveals the large thick- 
walled pericardial sac. The patient died within two 
hours following the tap. 
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Fig. 6. Excised parietal pericardium showing thickening and wrinkling which produce the superficial 

appearance of elephant skin. 


amount of collapsed lung tissue. Bronchopneu- 
monic consolidation was present in the right lung 
and left lower lobe. 

Microscopically there was widespread focal fibro- 
sis of the myocardium in all the chambers of the 
heart, most marked in the left auricle and ventricle. 
Some of the coronarjr arterj' radicles showed intimal 
proliferation but others showed none. The pericar- 
dium contained much dense hyalinized fibrous tissue 
in the parietal and visceral layers; in places small 
dilated thin-walled vessels were prominent. The 
fibrosis of the visceral pericardium w'as more marked 
on the left. In two nodules seen grossly there was 
evidence of old hemorrhage. A number of large dis- 
crete fibroblasts with large, bizarre, somewhat irreg- 
ular deeply stained nuclei were seen in the fibrous 
tissue of both the pericardium and myocardium. 
The upper lobe and upper part of the lower lobe were 
almost completely collapsed. Their substance was 
firm, and histologically there was much thickening of 
the alveolar septa, where elastic tissue was abun- 
dant. There was mild diffuse increase in fibrous 
tissue and some large fibroblasts similar to those 
described in the myocardium and pericardium were 
seen in the lung and pleura. Many small vessels 
were dilated, and several medium-sized branches of 
the pulmonary arter}' contained canalized thrombi. 
.4cute bronchopneumonia was present in both lungs. 


The pleura showed fibrous thickening with superim- 
posed acute inflammatory reaction. Sections of 
the ribs at and adjacent to the fracture zones revealed 
fibrous replacement of bone marrow, with atrophy 
of the cortex and bone spicules. 

It was concluded that the remarkable fibrous 
thickening of the pericardium which shoued no 
specific inflammatory reaction was probably the re- 
sult of the unusually intense irradiation of t 
region at the time of the left mastectomy. ^ 
mechanical interference with the heart tnovemen 
was the principal cause of circulatory' failure an 
the final illness. The left lung was extensively 
collapsed, presumably as a result of irradia ion, 
although fibrosis was not marked. No tumor 
was found. 

COMMENT 

The literature abounds with references 
(Warren, 19; Desjardins, 3) to the changes 
in the myocardium following irradia ion, 
but heretofore only passing mention as 
been made of the occurrence of small effu- 
sions and the effects of irradiation on tffe 
pericardium (Freid and Goldberg, > ^ 

vis, 2; Hartman et al. 11). Granzow ( ) 
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is the only investigator who has described 
changes in the pericardium similar to those 
in our case. He emphasizes the necrotizing 
effect of the rays upon the pericardium in 
guinea-pigs. 

The exact mechanism of the develop- 
ment of pericardial effusion in our case 
cannot be determined, but, for the follow- 
ing reasons, it appears to have resulted di- 
rectly or indirectly from the irradiation: 
the amount of radiation reaching the peri- 
cardium in a short time was large; the 
pathological changes were unusual and 
included telangiectases in the scar as well 
as an alteration in fibroblasts similar to 
that frequently reported in radiation reac- 
tions (Maximow, 15) ; there were asso- 
eiated changes in the ribs and in the left 
lung compatible with a roentgen reaction; 
the changes have a counterpart in the ex- 
perimental . observations of Granzow (10), 
Davis (2), Hartman and others (11) in 
irradiated animals; finally, no other satis- 
factory explanation for the changes has 
been found. One factor may have been the 
occlusive effect of x-rays upon the lym- 
phatics (Gassmann, 7 and 8) and blood 
vessels (Baermann and Linsen, 1). The 
damage to the parietal pericardium, in 
view of the fact that this structure plays 
the greater part in absorption of fluid from 
the pericardial cavity (Henke and Lu- 
barsch, 12) , appears to be a significant fac- 
tor in the production and persistence of the 
massive effusion. The occurrence of bi- 
zarre fibroblasts (Maximow, 15) confirms 
the direct effect of the x-rays upon the peri- 
cardium. The greater degree of damage 
(fibrous thickening) of the left side of the 
visceral pericardium as compared to the 
right is in correspondence with the greater 
severity of myocardial lesions on the left, 
i.e., in the path of greatest intensity of the 
x-rays, which were directed obliquely from 
left to right. 

The histologic observations on the myo- 
cardium conform to the microscopic ex- 
perimental and cUnical findings described 
by Warthin and Pohle (20 and 21); Freid 
and Goldberg (6); Davis (2); Granzow 
(10); Werthemann (22), and Domagk (4). 



Fig. 7. Photomicrograph of left ventricle, 
showing fibrous thickening of the visceral peri- 
cardium to 2 to 3 mm. A narrow border of epi- 
cardial fat remains, but here also fibrosis is seen. 

The irregular blurred appearance of the myo- 
cardium is due to the patchy character of 
the fibrosis. Azocarmine-aniline blue stain. 

X 65. 

All report varying degrees of myocar- 
dial damage, with emphasis on the patchy 
character of the changes originally de- 
scribed by Schweizer (18), who believed 
that the microscopic picture is specific. 
Our findings are at variance with the con- 
clusions reached by Gordon et al. (9), 
Emery and Gordon (5), and Leucutia (14), 
denying a significant effect of x-rays upon 
the myocardium. The possibility that the 
changes in our case might have been on the 
basis of long standing pericardial effusion, 
with compression of the heart, has been 
taken into consideration. Roberts and 
Beck (17), however, investigated the effect 
of long standing constriction on the heart 
and observed only atrophy of the heart 
muscle fibers. 
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SmiMAHY 

A case of pericardial effusion of four and 
a half years’ diu-ation following a single 
massive dose of x-rays is presented, with 
autopsy findings. 

The treatment was through an open mas- 
tectomy wound. The total estimated dose 
in the pericardium was 8,250 tissue r. 

The pathological changes in the heart, 
especially the pericardium, are described 
and discussed. 

Damage to the parietal pericardium is 
believed to have been a significant factor 
in the production and persistence of the 
effusion. 


CONCLUSIONS 

This appears to be the first reported 
case of massive pericardial effusion of long 
duration, following irradiation. 

Chronic pericardial hydrops can be pro- 
duced by a single massive dose of irradia- 
tion to the opened thoracic wall. This 
hydrops can be of such severity as to be 
the primary cause of death. 

Massive irradiation of the open thorax 
(as a step in the control of mammary and 
other neoplasms) with the doses employed 
in this case is not to be recommended. 

Stanford University School of Medicine 
San Francisco, Calif. 
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Observations on Over One Hundred Cases of 

Myelogenous and Lymphatic Leukemia 

With Blood and Sternal Puncture Studies and Follow-Up of Several Years^ 

ASA B. FRIEDMANN, M.D.,^ and LEO M. MEYER, M.D.^ 

Brooklyn, N. Y. 


T he leukemias constitute a subdivision 
in the group of reticulo-endotheUal 
neoplasias and present symptoms and 
clinical features which closely parallel those 
of the entire group. In order of the ap- 
proximate frequency of their appearance, 
the reticulo-endothelial neoplasias can be 
hsted as follows : 

1. Leukemias (myelogenous, lymphog- 
enous, monocytic, etc.) 

2. Lymphosarcoma, including reticulum- 
cell sarcoma, large- and small-cell 
lymphosarcoma. 

3. Malignant lymphadenoma or Hodg- 
kin’s disease. 

4. Multiple myeloma, plasma-cell mye- 
loma. 

6. Endothelioma. 

6. Ewing’s tumor or endothelial mye- 
loma of bone. 

7. Tumors of the storage reticulum, in- 
cluding Niemann-Pick disease, 
Schiiller-Christian’s disease, Gau- 
cher’s disease. 

Except in the case of the storage-cell 
tumors, the life expectancy, type of mor- 
bidity, and response to radiation or drug 
therapy follow a closely similar pattern in 
all these diseases, though there are nu- 
merous individual variations by virtue of 
which the subclassifications have arisen. 
In the well established individual groups, 
the morphologic picture as seen on micro- 
scopic section is characteristic for each 
group. These groups, however, so overlap 
histologically that frequently at some time 
during their respective courses they are 


histologically inseparable. This becomes 
particularly evident when an attempt is 
made to interpret lymph node biopsy in the 
lymphosarcoma or leukemia groups with- 
out foreknowledge of the blood picture. 
The use of bone marrow studies as a rou- 
tine procedure has been a valuable aid in 
separating the lymphosarcomas from the 
leukemic cases. 

The etiology of leukemic disease is en- 
tirely unknown and therefore there is no 
specific treatment. For a limited period of 
time the manifestations may be more or 
less localized but eventually, if the patient 
survives long enough, the condition will 
become generalized. This general dis- 
tribution of the disease is not an instance 
of metastasis but one of multiple spon- 
taneous manifestations. The existence of 
reticulo-endothelial cellular elements in 
practically every part of the body permits 
the development of the specific lesions 
within any of its structures. We therefore 
see leukemic nodular infiltration in the skin, 
in bone, in fascial planes, in any and all the 
viscera, in muscle structure, in the mucosa 
of the mouth, vagina, endometrium, etc. 

This widespread distribution of disease is 
important in considering radiation thera- 
peutic procedure. The dosage must re- 
main as small as is compatible with relief of 
symptoms. Nothing is gained by over- 
irradiation. It is not unusual to see radia- 
tion resistance developing in a case that 
has been excessively irradiated. The indi- 
cations for treatment by radiation, or by 
drugs, or by transfusion, are purely pallia- 
tive. Pressure from enlarged lymph nodes 


1 From the Radiation Therapy Department, Kings County Hospital, Department of Hospitals, New York 
Uty. Read by title at the Twenty-ninth Annual Meeting of the Radiological Society of North America 
Chicago, 111., Dec. 1-2, 1943. 

^ Visiting Radiation Therapist, Kings County Hospital. 

’Associate in Medicine, service of Dr. H. Krull, Hematologist, Radiation Therapy Department, Kings 
County Hospital. > & 
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and pain from splenic enlargement or from 
bone infiltration point to the need for ir- 
radiation, as do malaise, easy fatigue, 
weakness, and moderate temperature eleva- 
tion. Symptoms of nitrogen retention, 
varying from malaise to the pre-uremic or 
uremic state, are helped by irradiation of 
the kidneys, through reduction of the leu- 
kemic infiltration of the renal parenchyma 
and the incident mechanical embarrass- 
ment of the glomeruU and tubules. Neme- 
now, Jugenberg et al. demonstrated an 
increase in uric acid excretion after kidney 
irradiation in advanced leukemia and de- 
scribed a uric acid index. A pronounced 
leukopenic blood picture is a contraindica- 
tion to irradiation. An acute leukemic 
blood picture is not favorably influenced by 
radiation. The value of the leukocyte 
count in the saliva, as described by Isaacs, 
could not be borne out in our study. 

In the series of cases reviewed, the bone 
marrow in the majority of instances was 
studied repeatedly. All examinations were 
made by the aspiration method made pop- 
ular by Vogel, Erf, and Rosenthal. Briefly, 
this consists, in adults, of withdrawing 
about 1 c.c. of marrow from the cavity of 
the sternum at the level of the third inter- 
space. Total nucleated cell and mega- 
karyocyte counts were made and differ- 
ential smears examined. In children, the 
tibial marrow cavity was used, since this 
presented less difficulty. In addition, it 
was found that the tibial space is larger in 
children than that of the sternum and the 
possibihty of injury to the underlying 
structures is therefore less. A careful sur- 
vey of all our material to date indicates 
that in every case of leukemia coming to 
our attention the bone marrow of the 
sternum or tibia was involved to the extent 
that there was never any question of diag- 
nosis. While it is true that some of our 
patients were brought to us in late or ter- 
minal stages, there were many others in 
whom the diagnosis was made only after 
blood and marrow studies. This suggests 
that the bone marrow must be involved be- 
fore the disease becomes clinically manifest. 
Several cases included in this study were 


referred to the Hematological Clinic of the 
Radiation Therapy Department with a 
biopsy diagnosis of lymphosarcoma and in- 
definite peripheral blood counts only to be 
proved, first by sternal puncture and later 
by the course of the disease, to be lym- 
phatic leukemia. We are impressed by the 
probability that the marrow picture will 
prove to be the earliest and most accurate 
factor in the differential diagnosis. 

The lymphocyte count in the sternal 
bone marrow in lymphatic leukemias varied 
between 23 and 96 per cent of all the white 
blood cells present. The normal bone mar- 
row shows from 8 to 13 per cent lympho- 
cytes. Cases believed on biopsy to be lym- 
phosarcoma but showing bone marrow 
lymphocyte counts of 23 per cent or 
more proved subsequently to be lym- 
phatic leukemia. 

Bone-marrow studies are an essential 
part of the investigation of the reticulo- 
endothelial diseases not only for the diag- 
nosis of lymphatic leukemia but also for 
the recognition of several other diseases in 
this general group. Plasma-cell myeloma 
and Gaucher’s disease can be recognized 
rather simply on bone-marrow puncture. 

This review is based on 105 cases of leu- 
kemia seen between 1939 and 1941 in the 
Radiation Therapy Department of Kings 
County Hospital. Of these cases, 51 were 
lymphatic leukemia and 53 were myelogen- 
ous leukemia ; 1 was a monocytic leukemia. 

The 53 cases of myelogenous leukemia 
were about evenly divided between males 
and females. Eleven cases were hemato- 
logically and clinically acute; 42 cases were 
chronic. Patients with acute myelogenous 
leukemia survived an average of 2.5 months 
from the onset of illness. The longest sur- 
vival was nine months, the shortest about 
two weeks. All the cases in children were 
acute, but the majority of acute leukemias 
are not in childhood. The average age of 
the patients with acute myelogenous leu- 
kemia was thirty-six years; the youngest 
was five years and the oldest seventy-five 
years of, age. Of the 42 patients with 
chronic myelogenous leukemia, 8 are still 
alive. For those who died, the average 
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duration of illness, from first symptom to 
death was 44.2 months. The shortest 
duration was eight months. Two patients 
survived more than six years, 3 eight years, 
and 1 over eleven years. The patients who 
are still alive are in no sense cured. They 
still show the blood picture and symptoms 
of their disease. 

The lymphatic leukemias, 51 cases, were 
found almost twice as frequently in males 
as in females. Five of the cases were 
hematologically and clinically acute; 46 
were chronic. In the acute cases the aver- 
age duration of life was 4.4 months from 
the onset of illness. The youngest patient 
was eleven years old, the oldest seventy-two 
years. Of the 46 patients with chronic 
lymphatic leukemia, 10 are still alive and 
several of them are in the seventh year of 
illness. The average survival period for 
those who died of the disease was seventeen 
and a half months. This is considerably 
less than the expectancy in chronic mye- 
logenous leukemia. Except for the relief 
of mechanical pressure symptoms which 
threaten life, as for instance a mediastinal 
mass causing dyspnea or renal infiltration 
causing uremia, the length of survival is 
not directly attributable to variations in 
the type of radiation therapy used. 

The treatment of leukemia falls into 
three main categories: transfusions, drug 
therapy, and irradiation. The condition of 
the patient dictates the type of treatment. 
The patients with clinically mild leukemia, 
generally comfortable, not particularly 
anemic, and without definite presenting 
symptoms, are treated by intelligent ob- 
servation. In the absence of a specific for 
the disease and without need for palliation, 
such a patient is to be encouraged and his 


illness made light of. As anemia appears, 
the liberal and frequent use of blood trans- 
fusions is recommended. 

Radiation therapy as used in this series 
was either administered locally to the 
spleen or lymph node masses or to multiple 
fields over the long bones, or total body 
spray irradiation was given. The factors 
used were 200 kv., 0.5 mm. copper and 1.0 
mm. aluminum filtration, 50 cm. focal skin 
distance for local fields and 150 cm. for 
spray irradiation. Local radiation therapy 
to lymph nodes or spleen was used to re- 
duce pressure symptoms. The dosage was 
always small, usually a 150 to 200 r tumor 
dose to each area treated. The dose should 
be kept low and repeated only if and when 
local findings require it. Bone irradiation is 
recommended in moderately active cases 
without severe local pressure symptoms; 
300 r is given to each of the long bones in 
rotation, one area being treated per day. 
This is repeated until each field has been 
given 600 r. The drop in the white blood 
cell count following such treatment was 
found to be more gradual than when the 
spleen was irradiated. Also, the clinical 
intermissions were longer following osseous 
irradiation. Total body irradiation was 
used in the advanced generalized cases and 
in those which had previously been treated 
locally but had become widespread. Be- 
cause of the great amount of tissue treated, 
the dose must be kept small. Usually 33 r 
were given per treatment, rarely 50 r, but 
never more. The fall in the white blood 
cell count is very rapid and must be care- 
fully watched before spray irradiation can 
be repeated. 

257 New York Ave. 

Brooklyn 16, N. Y. 





Ileocecal Tuberculosis^ 

MORTIMER RICHARD CAMIEL, M.D. 
Roentgenologist, Triboro Hospital for Tuberculosis, Jamaica, N. Y. 


T he diagnosis of ileocecal tuberculosis 
requires roentgenologic confimiation. 
From the experience at the Triboro Hos- 
pital for Tuberculosis, it is felt that the 
roentgen findings are sufficiently constant 
to permit this diagnosis to be made with 
some degree of certainty. 

The problem at this hospital is simplified 
since aU patients are presumably suffering 
from tuberculosis. The finding of organic 
lesions of inflammatory nature in the ileo- 
cecal region in a tuberculous patient is 
strong presumptive evidence that the proc- 
ess here is also tuberculous. The roent- 
genologic task, therefore, resolves itself 
into determining whether organic inflam- 
matory disease is present. A differential 
diagnosis must, of course, always be made. 
We have found, however, that other condi- 
tions may readily be ruled out by the roent- 
gen evidence. In the random case seen 
in a general hospital the problem would 
certainly be more difficult. Nevertheless, 
our experience would suggest that the 
roentgen findings may be sufficiently con- 
stant to indicate the diagnosis under any 
circumstance. If the patient is known to 
have tuberculosis, the presumption is 
stronger. As a coroUary to this, chest 
roentgenograms would be indicated in the 
differential diagnosis of obscure ileocecal 
disease. 

No discussion of the chnical syndrome 
win be given. It is to be noted, however, 
that there is a wide variation in the signs 
and symptoms. Even in the clear-cut 
cases, abdominal pain is of varying con- 
stancy and intensity. Indeed, it is not 
uncommon to find extensive ileocecal 
tuberculosis at autopsy in a patient who 
has had no gastro-intestinal symptoms or 
whose other complaints were so great as to 


overshadow completely any abdominal 
manifestations. The pain, when present, 
is usually greatest in the right lower ab- 
dominal quadrant. On palpation, tender- 
ness about McBumey’s point is often 
found, although the pain may be more 
generally distributed. A tumefaction is 
occasionally present. In some cases this 
may be palpated only during attacks of 
pain, suggesting a transient volvulus at the 
ileocecal valve. The diagnosis of acute 
appendicitis requires exclusion. Diarrhea 
may be present in varying degrees, and 
occasionally the stools are bloody. Cul- 
tmes of the stools may be negative for acid- 
fast bacilli. In one patient a search for 
the cause of a rapid pulse led to the dis- 
covery of extensive ileocecal disease which 
was giving no symptoms. The varying 
and uncertain clinical picture increases 
the diagnostic value of the roentgen study. 

Direct roentgen evidence of organic dis- 
ease is sought in the terminal ileum, the 
ileocecal valve, and the cecum. Indirect 
confirmatory evidence is furnished by the 
remainder of the ileum, the appendix, and 
the remainder of the colon, all of which 
may be involved. Important evidence is 
likewise contributed by the psoas shadows; 
the right psoas shadow is frequently oblit- 
erated, possibly by regional lymph nodes 
or tumefaction. An associated amyloid 
disease or hematogenous spread may be re- 
flected in an enlarged spleen or liver, both 
of which can be seen on abdominal roent- 
genograms. 

The method of examination includes 
hourly fractional studies of the small in- 
testine, continued until the ileocecal region 
is clearly visualized. In one instance we 
were not able to demonstrate the terminal 
ileum well until the tenth horn. Barium 


* From the service of Dr. A. L. Bachman, now serving with the Armed Forces. From the Department of 
Hospitals, City of New York. Accepted for publication in June 1944. 
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Fig. 1. Case 1 : H. B., a 47-year-old female with active pulmonary tuberculosis of at least two years’ duration, 
was referred with a diagnosis of ileocecal tuberculosis and amyloid disease. At autopsy scattered ulcers were 
found in the jejunum and ileum. These were closer together and more extensive in the terminal ileum; they 
involved the ileocecal valve and were present in the cecum. In the colon scattered ulcers extended beyond the 
sigmoid. 

A. Roentgenogram made four hours after administration of barium by mouth, showing a cone-shaped terminal 
ileum with straightened, rigid walls. The cecum is spastic and deformed. The appendix, seen just below the 
ileum, has an irregular lumen. 

B. At six hours the terminal ileum is demonstrable by its irregular, deformed lumen. The cecal spasm and 
deformity are more plainly shown. The appendix is fixed and deformed. 


enema studies are also employed. With 
this procedure, the post-evacuation picture 
is frequently more informative than that 
of the barium-filled bowel. Fluoroscopy 
is a valuable aid. Air contrast studies are 
occasionally done. Spot-cone studies of 
the area are helpful. 

ROENTGEN SIGNS AT THE TERMINAL ILEUM 

The terminal few centimeters of the 
ileum are most frequently involved. The 
roentgen manifestations vary in degree 
with the extent and severity of the disease. 
Simple transient spasm may characterize 
very early involvement. A slight but 
definite mucosal pattern irregularity may 
be noted. Later the more typical findings 


are seen. There is a narrowing of the 
terminal portion of the ileum, sometimes 
with some irregularity of the wall contour. 
In many cases, however, the narrowing 
appears to be associated with a straighten- 
ing and rigidity of the walls. The narrow- 
ing of the terminal ileum is frequently 
wedge-shaped or conical (Figs. 1, A; 2, 
A, B, C; 3, A, B, C; 4; 5, A), the point of 
the cone facing toward an irregular ileo- 
cecal valve or into the prominent lips of 
the valve (Fig. 5). This cone shape 
may be better demonstrated during frac- 
tional studies of the intestinal tract than 
during barium enema studies. It is best 
seen when there is a pressure head dilating 
the terminal ileum. When this area is not 













m 


Fig. 2. Case 2: R. G., a 19-year-old white female with far advanced active pulmonary tuberculosis, com- 
plained of abdominal pain and soreness, especially in the right lower quadrant. There was tenderness to palpation 
over the ileocecal area. 

A. Barium enema study revealing a cone-shaped deformity of the terminal few centimeters of the ileum. 
The mucosal pattern is lost, and the walls are straightened. The cecum is grossly deformed. 

B. Post-evacuation film, clearly demonstrating the cone-shaped rigid deformity of the terminal ileum. Note, 

also, the gross deformity of the cecum. • 

C. The same area six hours after administration of barium by mouth. The cone-shaped rigid terminal ileum 
is seen, and severe cecal spasm is demonstrated. 


Fig. 3. Case 3: J, H., a 47-year-old white male with active pulmonary tuberculosis, complained of 
pain and diarrhea. The pain was most severe in the right lower quadrant, where a mass the size of an ora g 
was palpable. 

A. Barium enema study showing cone-shaped deformity of the terminal few centimeters of the ileum and its 
straightened, rigid walls. There is some spasm in the cecum. An irregular, fixed appendiceal shadow is tain y 
visible below the ileum. 

Post-evacuation film revealing delayed emptying of the ileum, with some dilatation proximal to 
rhe deformity and rigid appearance of the terminal ileum are constant. The irregular appendiceal sna 
faintly visible. The cecal spasm is more pronounced. „ 

C. The same area six hours after administration of barium by mouth. Note the "ironed-out appear 
of the terminal ileum and its loss of mucosal pattern 





as an irregular linear or string-like shadow 
(Figs. 1, A; 3, D; 5, C; 7, A). At times 
during the barium enema study, very little 
barium can get by the diseased valve, and 
the terminal portion of the ileum will be 
seen as a narrow string (Fig. 5, C) . More 
evidence can be obtained from an un- 


Fig. 4. Case 4: H. N., a 48-year-old white male 
with active pulmonary tuberculosis, died of tuberculous 
meningitis. While in the hospital, he complained of 
cramps and diarrhea, and the lower' abdomen was ten- 
der. At autopsy, ulcerations were discovered in the 
terminal ileum, cecum, and ascending colon. One ulcer 
appeared to be healing, with contraction. 

Note the prominence of the ileocecal valve with slight 
invagination of the ileum. The cecum is spastic. 


changing appearance, as demonstrated by 
several exposures. Normally, peristaltic 
movement should change the pattern of 
the terminal ileum. An unchanging bi- 
zarre picture speaks for the existence of an 
organic lesion. 

With more advanced disease, as described 
above, the mucosal pattern of the terminal 
ileum is usually completely disrupted. 


4. Irregularity of the walls 

6. Straightening and rigidity of the 
walls 

6. Cone-shaped terminal portion 

7. String-like appearance of the ileum 

8. Loss of normal changes in appear- 

ance on serial exposures 

9. An ulcer crater 


The crater of a tuberculous ulcer may be 
seen (Fig. 5, B). Occasionally spasm may 
render the ileum invisible (Fig. 6) on the 
random picture studied. 

Stmimary of Signs at the Termmal Ileum: 


ROENTGEN SIGNS 
AT THE ILEOCECAL VALVE 

The ileocecal valve itself may appear as 
a negative shadow impinging upon the 
barium-filled cecum. The normal valve 


1. Transient spasm (early) may be demonstrated in some patients.. 

2. Mucosal irregularity (early) ; loss of However, an edema or inflammation from 


mucosal markings (late) 
3. Narrowing 


any cause may make it more easily visible. 
Golden (1), in an interesting communica- 
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Fig. 5. Case 5: A. S., an 18-year-old white male, had advanced pulmonary tuberculosis. Though there were 
no gastro-intestinal S 3 rmptoms, roentgenograms show indisputable ileocecal tuberculosis. This condition was 
discovered during an attempt to establish the etiology of a rapid pulse. The absence of clinical symptoms is a 
not unusual occurrence in this disease. 

A. The roentgenogram taken two and a half hours after ingestion of barium shows extensive ileocecal tubercu- 
losis, with ulceration throughout the entire ascending and transverse colon. 

B. Detail view of ileocecal region, showing cone-shaped, rigid deformity of the last few centimeters of the 
ileum. The valve itself is prominent. The walls of the cecum are stiff and have a mouse-bitten contour. An 
ulcer niche can be seen in the ileum. 

C. Barium enema study showing the same findings. Retrograde ileal filling was poor,, and the terminal 
ileum appears as a rigid string. Note the large shadow defect produced by the ileocecal -valve. 


tion, recently called attention to this 
phenomenon. Strdmbeck (2) states that 
the mucosal swelling in non-specific ter- 
minal ileitis is most pronounced near the 
valve, the two lips of which may be con- 
siderably swollen, and may bulge into the 
cecum. Ileocecal invagination may be re- 
lated to this. A normal picture may 
occasionally be confusing, but when the 
valve is really enlarged, a pathological in- 
terpretation should be rendered. While 
this finding is by no means specific, it is 
frequently seen in ileocecal tuberculosis 
(Figs. 4 and 5). The conical narrowing of 
the terminal ileum appears, at least in 
part, to be due to edema and disease 
at the valve itself. The conical shape of 
the ileum should therefore be associated 
with other evidence of ileal disease before 
a pathological diagnosis of ileal disease per 
se is made. 

Disease at the valve itself is reflected 
in functional disturbances as well as in 
improved visualization. The valve and 
terminal ileum may be gaping, with no re- 


sultant delay in the passage of contrast 
substance beyond this point. When the 
rigidity does not result in a gaping opening, 
inflammation, spasm, and scarring may 
cause delay or partial obstruction. An 
interesting phenomenon sometimes noted 
is the closure of the valve during the course 
of a high-pressure barium enema. With 
evacuation, however, the valve spasm re- 
laxes transiently and some cecal content 
spurts into the terminal ileum. This is 
occasionally observed normally, but in the 
tuberculous cases the spasm returns and 
roentgenographic study now reveals a spas- 
tic valve with barium in the ileum, which is 
slightly distended proximal to the valve 
(Fig. 3, A and B). The cecum is not 
distended. 

Summary of Signs at Ileocecal Valve: 

1. Increased valve visibility 

2. Gaping valve with no evidence of 

obstruction 

3. Delay or obstruction at valve 

4. Regurgitation with obstruction 
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ROENTGEN SIGNS AT THE CECUM 

The appearance of the cecum is likewise 
predicated upon the duration and severity 
of the lesion. The mucosal pattern may 
show a definite irregularity, hut this may 
vary only shghtly from tlie normal con- 
tiguous areas. There may be a hyperplastic 
prominence of the mucosa with a corre- 
sponding coarsening of the pattern (Fig. 7, 
A) ,or there may be a severe disruption of the 
pattern (Fig. 6). The shape of the cecum 
may be disturbed by spasm or organic 
changes (Figs. 1, 2, 3, 6). The sign de- 
scribed by Stierhn, which consists of a gap 
in the cecal shadow when the ileum and 
colon are filled, is occasionally seen, but it 
is neither sufficiently specific nor constant 
to be considered pathognomonic. The con- 
tour of the cecum may be somewhat 
stiffened. The mouse-eaten edge of ulcer- 
ative cohtis may be observed (Fig. 5). 
The negative shadow within the cecum 
produced by the ileocecal valve is some- 
times a prominent finding (Figs. 4 and 5). 
At other times a combination of spasm and 
organic disease results in a complete loss 
of the usual appearance (Fig. 2). 

Summary of Signs at the Cecum: 

1. Mucosal irregularities 

2. Spasm and deformity of shape 

3. Stierlin’s sign 

4. Contour changes 

5. Negative shadow caused by ileo- 

cecal valve 

INDIRECT ROENTGEN SIGNS 

Appendix: The proximity of the ap- 
pendix to this area makes its occasional 
involvement inevitable. Although a, dis- 
eased appendix is notoriously difficult to 
diagnose by roentgenographic methods, 
nevertheless the findings are frequently 
suggestive. There is an irregularity of 
contour, and at times the actual niche of an 
ulcer may be seen (Fig. 7, B). At other 
times there is a gross and constant irregu- 
larity of the appendiceal outline (Figs. 1, 
3, 7, B). Frequently the appendix may 
be shown to be fixed in an abnormal 
position. 



Fig. 6. Case 6: H. S., a 23-year-old white male, died 
of pulmonary tuberculosis. His gastro-intestinal com- 
plaints included an episode of abdominal pain over 
McBurney’s point. At autopsy, many small super- 
ficial ulcers were found scattered over the terminal 
ileum and cecum. Amyloid disease was present. 

The roentgenogram made six hours after adminis- 
tration of barium by mouth shows gross disruption of 
the mucosal pattern. The ileum was not demonstrable. 
These findings would indicate the need of additional 
study. 

Other Parts of the Colo7i and Ileum: 
Multiple lesions in the colon and ileum are 
the rule rather than the exception. Occa- 
sionally definite sites of disease may be 
demonstrated elsewhere in the colon (Fig. 
7, C). These would tend to corroborate 
a diagnosis of ileocecal tuberculosis as 
differentiated from neoplasia or other 
disease. 

'V^Tiile it is true that the number of le- 
sions increases as the ileocecal valve is ap- 
proached, many ulcers are found scattered 
along the jejunum and ileum. It is diffi- 
cult to distinguish the resultant segmented', 
and fragmented appearance of the bowel 
from a deficiency pattern,, especially since 
so many of these patients actually do suffer 
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seen on the same film that demonstrates 
the ileocecal region. The other common 
cause for enlargement of these organs is a 
hematogenous tuberculous spread. In any 
case, an enlarged liver and spleen may be 
of indirect aid in the differential diagnosis. 
Enlargement of the liver alone may be 
confusing, since this might be due to 
metastases originating from a carcinoma of 
the cecum. 

Disturbances of Intestinal Motility: In- 
testinal tuberculosis is usually associated 
with intestinal hypermotility. Barium 
may reach the cecum within one hour after 
oral ingestion. Hypermotility, however, 
is not invariable. In one patient barium 
did not appear in the cecum until the 
tenth hour. 

DISCUSSION 

The presence of active pulmonary tuber- 
culosis in our patients simplified the diag- 


nostic problem. The diagnosis was con- 
firmed at autopsy in 4 of the 7 cases. In 
the other 3 the clinical and roentgen evi- 
dence was so direct as to allow little 
question. Roentgen appearance of these 
cases is sufficiently constant to permit an 
accurate diagnosis. In a general hospital 
the differential diagnosis would admittedly 
be more of a problem. Certain differentia- 
tion from a non-specific terminal ileitis 
would be extremely difficult. Neverthe- 
less, in the presence of active tuberculosis 
elsewhere, and with scrutiny of all the 
direct and indirect roentgen signs, some 
attempt at differentiation might be justi- 
fied. 

309 Bradford St. 

Brooklyn 7, N. Y. 
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A Simple Method for Cardiac Measurements^ 

FRITZ BRUNN, M.D, 

New York, N. Y, 


T he measurements of the heart may 
be determined by the aid either of 
teleroentgenography or orthodiagraphy. 
The extensive use of teleroentgenograms 
for daily routine work, however, is beset 
with difficulties in private practice as well 
as in institutions because of lack of the 
necessar}'- personnel and equipment. A 
major obstacle encountered in orthodi- 
agraphy hes in the construction of the 
fluoroscope itself. In orthodiagraphy it is 
necessary to move the tube while the 
screen is held fixed over the patient’s 
chest. Many fluoroscopes are not equipped 
with a detachable screen, the tube and 
screen moving together as a rigid unit. 

Simple fluoroscopy, therefore, is often 
used to acquire information as to the size 
of the heart. The observer, in this instance, 
has to rely upon his personal impression, 
which is based upon his own experience. 
As no exact measurements are taken and 
no figures can be given, there is a very 
definite personal equation in this proce- 
dture. 

It is felt that many would welcome a 
simple method that permits the taking of 
correct measurements of the heart in the 
course of fluoroscopy, thus substituting 
figures for impression. The following con- 
siderations, which comprise the basic 
principle of orthodiagraphy, aided in the 
conception of such a method, using the 
ordinary type of fluoroscope. 

It must be assumed that the plane in 
which the tube moves, the diameter of the 
heart to be measured, and the screen are 
all parallel. If the tube is permitted to 
send only a small bundle of rays through 
a tiny opening in the shutter in front of it, 
these rays produce a small lighted area on 
the screen. If the tube is brought into the 
right position, a small part of the border 
of the heart shadow %vill be visible in the 


center of this lighted area. Let us suppose 
that the screen is held fixed in one position 
over the patient’s chest and the exact spot 
indicating one border of the heart shadow 
is marked on the screen with a pencil; if 
the tube is then moved until the opposite 
border of the heart shadow is visible in the 
lighted area and this spot is marked on the 
screen, as before, the distance between the 
two points on the screen must equal the dis- 
tance between the borders of the heart. 
Obviously, however, it is of no advantage 
to indicate these points on a screen which 
moves with the tube. 

In order to apply this principle to the 
ordinary type of fluoroscope in which tube 
and screen form a rigid unit, the following 
method w'^as devised. The patient holds 
in front of the chest a wooden rod gradu- 
ated by means of lead rings encircling it. 
The distance between each two rings is 
1 cm. For rapid orientation the center ring 
is made wider, the others are marked with 
lead numbers. The wider central ring is 
held over the middle of the sternum. With 
a small opening in the shutter, one focuses 
upon the point of the heart shadow farthest 
to the right. This point is visible between 
two lead marks of the rod or may coincide 
with a mark. The maximum distance of 
the right silhouette border from the mid- 
sternal line can be noted. The tube is 
then moved until the point of the heart 
shadow farthest to the left is in the center 
of the small lighted area. Again the dis- 
tance from the midsternal line is read on 
the rod. The transverse diameter of the 
heart is the sum of these two distances. 

The main difference between the proce- 
dure described here and orthodiagraphy 
itself consists in the fact that in the present 
method one reads the distances directly in 
centimeters during fluoroscopy (Fig. 1) ii^ 
stead of marking spots on a screen and 


’ From the Cardiac Service of the Hospital for Joint Diseases, New York. Accepted for publication in 
August 1944. 
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measuring the drawing later. In estimat- 
ing the distance from the next mark on the 
rod, one will hardly make a mistake of 
more than 2 mm. 

Obviously, it is extremely important 
that the rod be held strictly parallel to the 
plane in which the tube moves as well as 
to the screen. All distances would be dis- 
torted, and the results of the measurements 
would be incorrect, if the rod formed an 
angle to the plane in which the tube moves. 


With this method one is able to measure 
the greatest distances both to the right 
and to the left of the mid-line, the trans- 
verse, the broad, and the long diameter of 
the heart. If the graduated rod is at- 
tached to a suitable base standing on the 
floor, one is independent of the co-operation 
of the patient. Then not only is the right 
position of the rod easily maintained, but 
it becomes possible, also, to take measure- 
ments in the oblique position. 

Ti Tj. 

• ® 

! 

I 

I 


I 



Fig. 1. Simple method ot cardiac measurement. T, and Fs. X-ray tube 
in two different positions. Shi and 5*2- Shutter. GR. Graduated rod. 
5 i-S 2. Screen. 


The position of the rod can be controlled 
by concentrating upon the lead marks. 
If one examines one mark after the other, 
moving the tube along the rod with a small 
opening in the shutter, all marks appear as 
lines if the rod is in the right position. 
Should the rod be in an incorrect position, 
the lead marks will be seen as circles. As 
the lead marks are more distinctly seen 
over the lung fields than over the heart 
shadow, it is recommended that they be 
counted, if necessary, from the end toward 
the center. 


The idea of using a graduated scale for 
taking measurements of the body during 
fluoroscopy is older than orthodiagraphy 
itself. A year before orthodiagraphy was 
introduced into medicine, Donath (1899) 
suggested a device for measuring the dis- 
tances between two bones in the body. He 
fixed a graduated scale in front of the tube. 
A metallic indicator was then connected 
with the tube, gliding with it over the scale. 
While taking the measurements, the tube 
was moved until the indicator corresponded 
with the margin of the first bone. Upon 
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changing to ordinary light, it was neces- 
sary to look at the scale in order to note 
the position of the indicator. With the 
light given off by the x-rays the margin of 
the second bone was determined as de- 
scribed above. 

Apart from the fact that it now appears 
impracticable to attach a scale to the tube 
and inspect it at variable intervals during 
an examination, as well as the inconveni- 
ence of changing from x-ray light to ordi- 
nary light several times during fluoroscopy, 
this older method permitted only the 
measurements of horizontal distances. All 
these disadvantages can be overcome by 
the use of lead markings on an otherwise 
transparent rod which can be fixed, within 
easy reach for adjustment, between patient 
and screen. The readings are made imme- 
diately during fluoroscopy without any 
appreciable loss of time. In point of 
accuracy the readings appear to equal the 
results obtained with orthodiagraphy. The 
necessary aptitude in taking the measure- 
ments is easily acquired. 


It is hoped that this simple device will be 
found to be a workable supplement to 
fluoroscopy of the heart, yielding more 
exact data concerning its diameters. It 
may prove to be desirable in daily routine 
work in clinics and offices for the record- 
ing of findings or as a means of comparing 
the findings of different observers or the 
findings in a given patient at varying in- 
tervals. These measurements may also 
have a didactic value not only for begin- 
ners who wish to compare their findings 
with accepted values, but also for more 
experienced workers who feel that they 
wish to control their impression in border- 
line cases and acquire more objective data. 

Note; The author wishes to express his gratitude 
to Dr. V. de Beck for valuable assistance in writing 
this paper. 

156 East 79th St. 

New York 21, N. Y. 
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Pes Planus: A Method of Mensuration^ 

MORRIS KAPLAN, M.D., and MARTIN SYMONDS, B.A. 

New York, N. Y. 


T he use of roentgenograms for the de- 
tection of pes planus constitutes a 
simple, rapid, and precise method for the 
determination of the flatness of the longi- 
tudinal arch and the various degrees there- 
of. 

Roentgenograms are taken with the foot 
in the lateral position, its external aspect 
against the film, and the x-ray beam di- 
rected from the inner to the outer aspect. 

A tracing is made from the processed 
roentgenogram. It is not necessary, how- 
ever, to trace the whole foot but rather to 
determine three points. To obtain these, a 
base line is drawn connecting the plantar 
surface of the head of the first metatarsal 
with that of the os calcis (Diagram 1). A 



Diagram 1. 


is the point of contact of the head of the 
first metatarsal with the base hne, while C 
is the point of contact of the os calcis with 
the same Hne. B is the plantar surface of 
the base of the first metatarsal bone. 

In patients whose feet are not absolutely 
flat, these three points will not be on a 
straight line. Euclidian plane geometry 
has taught us that through three points not 
lying on a straight line, one and only one 
circle can pass (1). To determine the 
radius of the circle passing through these 
three points, a line is drawn from A to B, 
and from B to C. Perpendicular bisectors 
to these lines are then constructed. The 
point of intersection of these perpendicular 
bisectors is the center of the circle passing 


through the three points. A, B, and C 
(Diagram 2) . 



The distances AO (the radius of the 
circle) and AC (the chord) are then meas- 
ured. The ratio AO j AC indicates the de- 
gree of flatness. 

Ratio AO! A C Interpretation 

Up to 0.55 Pes cavus 

0.56-0.80 Normal arch 

0.81-0.90 1st degree pes planus 

0.91-1.0 2nd degree pes planus 

Greater than 1.0. 3rd degree pes planus 

The above numerical values were derived 
from the construction of theoretical arches 
and their mensuration. These values were 
verified with roentgenograms of actual 
cases. 

These figures are confirmed on the basis 
of mathematical principles. The flatter the 
arch or arc ABC, the larger the radius of the 
circle passing through these points until an 
arc is reached where the points ABC are 
lying on a straight line and the radius of 
the circle is infinitely large. 

The chord A C connecting the head of the 
first metatarsal with the plantar surface of 
the os calcis, varies linearly and directly 
with the size of the foot. The length of the 
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radius is proportionate linearly and in- 
versely to the degree of curvature of the 
arch. (The curvature of the circle equals 
the reciprocal of the radius. Granville, 2.) 
The ratio of the radius AO to the chord 
AC, as pointed out above, will produce a 
referable number by means of which vari- 
ous degrees of flatness of the longitudinal 
arch may be compared. 

The points .4, B, and C have been chosen 
because they are on the longitudinal arch. 
They are easily seen and constant on every 
film of the foot. With progression of the 
degree of flatness of the arch and changes 


in the size of the foot, these points too will 
vary. 

The ratio AO to AC in a given foot re- 
mains constant even when roentgenograms 
are taken in positions varying from a true 
lateral to an oblique. 

130 Henry St. 

New York 2, N. Y. 
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Comparison of Physical and Biological 

Methods of Depth Dose Measurement^ 

CHARLES PACKARD, Ph.D.,' and FRANK M.. EXNER, M.A.^ 


M any radiologists have attempted to 
measure surface and depth doses 
under the actual conditions which they 
meet in practice, but the results have often 
been unsatisfactory because these meas- 
urements are diffieult to make properly 
without special equipment and experience. 
That they are difficult even under the best 
conditions is shown by the considerable 
amount of disagreement in the data of 
qualified observers. 

In view of this situation, it is now often 
recommended that the radiotherapist 
measure only free air doses and from these 
measurements caleulate the desired tissue 
doses with the help of published ratios of 
surface and depth doses to air doses. The 
lack of complete and reliable compilations 
of such ratios, however, has been a handi- 
cap in following this proeedure. To help 
fill this need it seemed to us desirable to 
make a comprehensive series of measure- 
ments of surface and depth dose ratios 
covering the whole range of deep therapy 
conditions. It was clearly essential, first, 
to make a thorough study of the possible 
reasons for the discrepancies between the 
results of previous observers, and to de- 
velop equipment and methods giving the 
greatest possible control over all the vari- 
ables in the depth dose problem. A gen- 
erator speeially built for this purpose is de- 
seribed in the following paper, where a 
complete description of the beams of ra- 
diation used in the present experiments 
will also be found. 

The task just outlined was undertaken 
as a long-term projeet about 1932 and was 
finished in 1942. Preparation of the re- 
sults for publication, in this and the follow- 
ing paper, has been delayed by extraneous 
circumstances. 


While the published measurements of 
tissue doses have been discordant, it is 
obvious that the distribution of any partie- 
ular beam in a particular phantom is a defi- 
nite and reproducible phenomenon. The 
discrepancies found in the literature of 
this subject are presumably due to (1) in- 
adequate specification of the beam of ra- 
diation used ; (2) use of different phantom 
materials and dimensions; (3) use of dif- 
ferent dosimeters. 

The present paper deals with the last of 
these points, namely, the selection of an 
appropriate measuring instrument for ob- 
taining surface and depth dose ratios of re- 
liable clinical significance. 

In the past, both physical and biological 
methods have been used in making such 
measurements. Each method has its ad- 
vantages and disadvantages. Ionization 
chambers permit rapid and precise meas- 
urements to be made. Such measurements, 
however, are subject to uncertainties eon- 
nected with the geometrical characteristics 
and wave-length dependence of the chamber 
used. A biological test material, on the 
other hand, indicates dosage direetly in 
terms of a biological effect. It has the 
further advantage that the disturbing ef- 
fect of introducing an air cavity into the 
phantom may be avoided. But the 
method is laborious and, in comparison 
with physical measurements, is lacking in 
precision. 

In the present paper, measurements 
by both methods are compared for radia- 
tions produeed at approximately 200, 500, 
and 1,000 kv. No significant differences 
have been found between the ratios of 
tissue to air dose as given by the two 
methods. The ionization method was then 
employed to obtain an extensive series 
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of surface and depth dose ratios cover- 
ing the entire range of deep therapy con- 
ditions. The paper which follows this one 
describes these measurements together 
with an investigation of the conditions 
which should be fulfilled in order to ob- 
tain results which can be reproduced in 
another laborator}''. 

nomenclature 

We shall follow the definitions of radio- 
logical terms given in the Glossary of Tech- 
nical Bulletin No. 1 of the Radiological 
Society of North America (1). In this 
list the ratio of depth to skin dose is des- 
ignated by the familiar term, percentage 
depth dose. There se&m, however, to be no 
accepted terms for two other important 
ratios: the ratio of depth dose to free air dose 
and the ratio of skin dose to free air dose. 

Instead of giving names to these ratios, 
we shall use the symbols D, Do, and Do 
for free air dose, skin dose, and depth dose 
(or intensity), respectively, as proposed 
by the Fifth International Congress of 
Radiology. We propose to represent the 
ratios by writing them explicitly Do/D, 
D„/D, and Da/Do, to be read as “surface 
to air ratio,’’ etc. BjDo, or depth to 
surface ratio, will be recognized as the 
familiar “percentage depth dose.” 

We shall express all dosage ratios as 
percentages, in conformity with estab- 
lished usage in the case of “percentage 
depth dose.” 

The practice of expressing dosage ratios 
in percentages leads to an ambiguity in 
speaking of errors or differences in these 
ratios. For example, if two D„/Do are 
given as 20 per cent and 21 per cent, their 
absolute difference is 1 per cent, while 
their fractional difference is one part in 
twenty, or 5 per cent. In the present paper, 
differences between ratios will be expressed 
in fractional form; W.S per cent will be 
said to depart from 20.0 per cent by a frac- 
tional difference of 1 per cent. 

The following abbreviations and sym- 
bols will be used : 

f.s.d. : Focal skin distance 

h.v.l.; Half-value layer 


h : Homogeneity coefficient = ratio of 

second to first h.v.l. 

D ; Free air dose or intensity 

Dq: Surface dose or intensity (at 

depth of 0 cm.) 

D„ ; Depth dose or intensity (at depth 
of n cm.) 

De-' Exit dose or intensity 

METHOD OF MEASUREMENT 

(A) Physical: The ionization chamber 
employed throughout this experiment was 
the widely used Victoreen condenser dos- 
imeter, with a “25-r” chamber. To assure 
electron equilihrium, caps of organic mate- 
rial up to 2 mm. thick were placed over the 
chamber during all free air and surface 
measurements at voltages above SOO kv. The 
chamber and the method of submerging 
it in the water phantom are described in 
the following paper. 

For voltages up to 200 kv. the dosimeter 
is calibrated in roentgens by the manufac- 
turer, by a procedure approved by the Na- 
tional Bureau of Standards. To check the 
calibration, the instrument we used was 
returned to the factory at intervals. Be- 
tween checks, three different chambers 
belonging to the electrometer were fre- 
quently intercompared. Comparisons were 
also made mth other recently calibrated 
dosimeters. Over a period of years the 
calibrations of our three chambers (one 
100 r and two 25 r) have remained con- 
stant within less than 1 per cent. Their 
relative indications, however, show differ- 
ences up to 1 or 2 per cent, depending on 
the quality of radiation over the range up 
to 1,000 kv. 

Readings were always corrected for 
temperature and pressure, the water m 
the phantom being kept at room teiripera- 
ture. For observations of surface inten- 
sity, the chamber was placed in the half 
submerged position. 

(B) Biological: In the biological method, 
the dose to be measured is estimated 
some clear quantitative reaction wdnch 
follows exposure. 

Of the many test objects used for bio- 
logical measurement of x-rays, the eggs o 
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Drosophila have proved the most useful, be- 
cause, unlike most other living material, 
their sensitivity can be kept remarkably 
constant year after year. This character- 
istic is not confined to a single stock of 
wild flies but is found in many stocks both 
in this country and abroad. Thus, in this 
laboratory, where the temperature has 
been constant at 20-22° C., a dose of 
190 r kills, on the average, half the eggs 
in a sample. The same response is reported 
by Jungling and Langendorff (3), who 
used the same technic as ours. 

Data illustrating this constancy of re- 
sponse have already been published (4). 
From these and similar data collected 
over a period of years, a curve has been 
constructed showing the relation between 
roentgen doses and the survival rate of the 
eggs over a wide range of dosage (5). 
The slope and position of the survival 
curve plotted from data taken at 120 kv. 
are the same as the curves obtained in 
experiments with voltages ranging from 
10 to 200 kv. (6, 7). Thus, this standard 
curve can be used not only to predict the 
survival rate which will follow any dose of 
radiation within these limits of voltage but, 
conversely, to determine from the sur- 
vival rate what dose has been given. The 
validity of this method of measurement 
has been examined statistically (5) and 
the conclusion drawn that the roentgen 
dose estimated from the survival rate 
could be predicted (in the series examined) 
with a precision of the order of one part 
per hundred when the survival rate was 
about 50 per cent, and of the order of two 
parts per hundred when the survival rate 
was about 20 or 80 per cent. 

This uniformity of response will not be 
found, however, if the temperature at 
which the eggs are prepared and exposed 
rises substantially above 20-22° C. This 
is shown in the following experiment. 
Eggs were collected from culture bottles 
incubated at 24-25° C. for two hours. 
They were then divided into two portions, 
one kept at 20° C. throughout the hour 
when they were being prepared for expo- 
sure, and the other at 27° C. In the ex- 


Table I 


Eggs Prepared at 20° C. Eggs Prepared at 25° C. 


Dose 
in r 

Per 

cent 

Alive 

Per cent 
Expected 

Dose 
in r 

Per 

cent 

Alive 

Per cent 
Expected 

133 

71.4 

72.7 

177 

76-. 1 

54.7 

177 

57.6 

54.7 

184 

71.8 

62.2 

184 

53.6 

52.2 

222 

59.5 

39.5 

posure 

room. 

where 

they 

remained for 


about fifteen minutes, the temperature was 
20° C. The data in Table I show the 
marked difference in the response of the 
two portions. The doses, measured by the 
dosimeter, are given in the first column; 
in the second appear the actual survival 
rates, and in the third, the expected rate ac- 
cording to the standard curve. It appears 
that when the eggs are kept cool, especially 
during the hour of preparation before ex- 
posure, their reaction does not differ 
significantly from that observed in pre- 
vious tests under these conditions; but 
when the temperature is high during this 
period, the eggs undergo more cell divi- 
sions than do the others and are corre- 
spondingly less sensitive. In these tests 
their sensitivity was only 73 per cent of 
that shown by the sample kept at the 
lower temperature. In this instance, the 
50 per cent survival dose is 260 r instead of 
190 r. Sievert and Forssberg (8) report 
that in their experiments the half killing 
dose was 165 r, while den Hoed (10) 
found that under certain conditions it was 
150 r and at another time 300 r. Evi- 
dently, then, those who use these eggs to 
measure dosage should maintain constant 
temperature conditions throughout all their 
experiments in order that their results 
may be consistent with each other. Even 
if this is not possible, measurements of sur- 
face and depth dose ratios, or ratios be- 
tween the reaction of eggs in air and under 
some other condition, can still be carried 
out provided the exposures are made simul- 
taneously, inasmuch as the ratios are not 
affected by changes in the sensitivity of 
the eggs. 

In recent experiments a disturbing factor 
not previously observed, has been the occa- 
sional aberrant behavior of eggs obtained 
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from perhaps a single culture bottle out of air, a third is irradiated at the surface of 
the six or eight usually employed in a test, the phantom, and a fourth at some dis- 
Such eggs are far less sensitive than the rest, tance below the surface. Subsequently, 
although they have been collected in the the survival rates in each sample are ob- 
same way as the others. To correct this tained and the surface and depth dose ra- 
difficulty, the following procedure has tios calculated independently for each 
been used in ah. recent experiments. The culture bottle by a method to be described 



Fig. 1. Roentgen-ray survival curve for Drosophila eggs kept at 20 °~ 22 ° C. be- 
fore exposure. 

The curve represents a large amount of previously published data for Cu_h.v.l. 
0.33 mm. (120 kv., 0.25 mm. Cu filter). New observations at Cu. h.v.l. 1.35 mm. 
are shown by the circles. 


eggs obtained from each culture bottle are 
dhdded into approximately equal portions, 
which are placed on several pieces of 
black filter paper cut into some distinc- 
tive shape. In this way the records of 
the eggs from each bottle can be kept 
separate from all the others. One portion 
serves as a control, another is exposed in 


later. Although the absolute survival 
rates may at times differ among themse ves 
considerably, the dosage ratios de uce 
from them agree very weU.^ 

The procedure for obtaining the affloun 
of exposure from the smwival rate mus 
now be further explained. It has e 
stated that the dose which the eggs ^ 
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received can be determined by finding on 
the curve (Fig. 1) the number of roentgens 
corresponding to the observed survival 
rate. At voltages below 200 kv., these 
doses will be expressed in standard roent- 
gens. For example, a 50 per cent survival 
indicates a dose of 190 roentgens. 

It is convenient to say that for radiations of 
any higher voltage, the dose which produces 
60 per cent survival in the sample is 190 
units, even though the dosimeter indicates a 
different number. These units have been 
called “biological roentgens’’^ or “equiva- 
lent roentgens,” convenient terms for ex- 
pressing in biological units the amount of 
exposure directly in terms of biological 
effect. But these terms are open to ob- 
jection. Instead, we shall use the term 
Drosophila unit. 

After much preliminary work, the meas- 
mrements to be reported in this paper were 
begun in 1936 and were continued, with 
many interruptions up to 1942. During 
this time each experimental condition, 
involving half-value layer, area, surface, 
and depth, was repeatedly tested. The 
figures given in the tables are averages of 
aU tests made under the conditions men- 
tioned. It is a matter of interest that the 
first and last measurements — separated 
by a space of nearly six years — of the 
surface to air ratio at a voltage of 900 kv. 
and 100 cm. area gave results which dif- 
fered from each other by less than 1 per 
cent. 

In all, upward of 500 separate experi- 
ments have been made, the average num- 
ber of eggs in each being 1,200. Thus, well 
over half a million eggs have been exposed 
and counted in addition to the controls. 
In the latter, the hatching rate averaged 
95 per cent, a somewhat lower value than 
that obtained in previous experiments. 

COMPARISON OF BIOLOGICAL AND PHYSICAL 
MEASUREMENTS 

(A) Wave-length Effects: In the pre- 
ceding section it was stated that the 
Drosophila unit was found to be equiva- 
lent to the standard roentgen over a volt- 



Fig. 2. Curve showing the effectiveness, in killing 
Drosophila eggs, of equal doses of roentgen rays as 
measured by a Victoreen dosimeter. 

The effectiveness of doses of 100 Victoreen units is 
plotted against Cu h.v.l. (mm.). 

age range from 10 to 200 kv. The question 
whether this parallelism continues to higher 
voltages is complicated by the fact that 
the measurement of such radiations in 
roentgens has not been satisfactorily real- 
ized. In this situation it is convenient 
to use the indication of the Victoreen in- 
strument as an arbitrary basis of dosage, 
expressing the readings in “Victoreen 
units.” 

A preliminary report on the relation 
between the Victoreen and the Drosophila 
units has been published (9). The results 
of a fuller study of this relation are shown 
in Figure 2. The falling curve indicates 
that the ratio of the Drosophila to the 
Victoreen dose rapidly diminishes be- 
tween the half value of 2 to 5 mm. of cop- 
per, and for higher half values diminishes 
but little. Expressed in another way, the 
harder radiations when measured in Vic- 
toreen units appear less effective than the 
softer radiations. 

Den Hoed (10) came to the. same conclu- 
sion, finding that for equal doses measured 
by a Siemens dosimeter, the effectiveness 
of a beam of h.v.l. 5.9 mm. copper in killing 
Drosophila eggs is about 75 per cent of 
what it is when the beam has a h.v.l. of 1 
mm. Evidence suggesting that this rela- 
tion is not peculiar to Drosophila, but may 
be found elsewhere, appears in Stone’s 
observation (12) that to give equal erythe- 
mas, the skin dose, including scatter, of 
1,000-kv. radiation as measured by the 
Victoreen must be increased over that of 
200-kv. radiation by about 25 per cent. 
This relation, however, is not universal. 
Special types of test material such as 




362 


Charles Packard and Frank M. Exner 


April 1945 


Table II : To Illustrate the Method of Calculating Surface/Air and Depth/Surfacb Ratios, and the 
Amount of Variation in Sensitivity in Samples of Eggs Derived from Different Bottles Exposed at the 

Same Time 


(Copper h.v.l. 5.2 mm.; area 100 cm. f.s.d. 70.7 cm. Intensity measured in Victoreen units/min.) 


Air Dose, 9 min. 

Surface Dose, 9 min. 

10-cm. Depth Dose, 18 min. 

Per cent Drosophila 

Alive Units 

Percent Drosophila t-, zt-, 

Alive Units 

Percent Drosophila 

Alive Units 

37.1 230 

59.1 166 

29.2 263 114.3 

49.3 192 115.7 

32.7 247 46.7 

53.0 182 47.8 


those in which x-ray-induced gene muta- 
tions may be observed, show a very differ- 
ent relation between h.v.l. and dose (11). 

(B) Geometrical Effects: Some of the 
geometrical complications inherent in the 
application of thimble chambers to the 
measurement of surface to air ratios have 
been discussed by Quimby, Marinelli, and 
Farrow (18). The ratio of depth (chamber 
fully submerged) to surface (chamber 
half submerged) doses involves additional 
geometrical comphcations. As is stated 
by these authors, it is difficult to evaluate 
the importance of aU these possible sources 
of error, which may be too small to be 
significant or may tend to cancel out. To 
test the validity of ratios measured with a 
thimble chamber, it is best to compare them 
with values obtained by some other method 
which avoids these errors without intro- 
ducing new ones. 

The small size of Drosophila eggs (0.2 X 
0.5 mm.) makes it possible to avoid these 
geometrical errors. It is true that during 
depth exposures the eggs are kept in a 
bakelite holder (see following section) 
which has an air cavity 3 mm. in thickness, 
a condition which might have a' disturb- 
ing effect. To test this point, eggs were 
exposed in a gelatine jeUy container with 
a cavity just deep enough to hold them. 
To avoid possible damage to the eggs 
from lack of oxygen, they were ventilated 
by a stream of air introduced through a 
rubber tube about 1 mm. in diameter. 
The results of depth measurements with 
this container agreed with those made 
with the bakelite holder. The test was 
made \vith a beam having a copper h.v.l. 
of 0.3 mm. We conclude, therefore, that 
the air cavity had no disturbing effect. 


This test was made before our high-volt- 
age equipment was set up and was not re- 
peated with hard radiation. 

PHANTOM MEASUREMENTS TECHNIC 

A description of the water phantom is 
given in the following paper. Free air 
and surface measurements were made at a 
focal distance of 70.7 cm. At higher voltages 
both eggs and chamber were covered with 
sufficient organic material to ensure second- 
ary electron equilibrium. The thimble 
chamber, protected by a close-fitting thin 
rubber cover, could be placed at any de- 
sired position in the phantom. The beams 
of radiation were filtered and diaphragmed 
in such a way as to contain a minimum of 
secondary x-rays. The physical measure- 
ment and specification of ^e beams used 
are described in full in the following paper. 

A typical biological experiment is per- 
formed in the following way. Several 
thousand eggs are collected from culture 
bottles incubated for two hours at about 
25 ° C. During the next hour the eggs are 
prepared for exposure by transferring 
about 200 of them, by means of a camel s- 
hair brush, to each of a number of slips 
of filter paper about 1.5 X 1-5 cm. in size. 
As mentioned before, the eggs from each 
culture bottle are placed on slips cut into 
some distinctive shape so that when 
are counted the results can be calculate 
separately. 

The eggs are usually exposed in three 
positions simultaneously, that is, in nir 
without scatter, at the surface, and at a 
depth in the phantom. This procedinre is 
made possible because the generator a 
our disposal has several ports. The sam- 
ples irradiated in air are placed on a shee 
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Table III : Surface/Air Ratios Determined by the Biological Method 
WITH Physical Values for Comparison 


h.v.l. 

mm. 

Cu 1 

1 

10 cm. 2 

50 cm.* 

100 cm.* 

200 cm.* 

400 cm.* 

Biological 

Physi- 

cal 

Biological 

1 Physi- I 
cal j 

Biological 

Physi- 

cal 

1 Biological 1 

Physi- 

cal 

Biological 

Physi- 

cal 

1.35 

114.6 ± 0.44 

112.0 

125.7 * 0.83 


132.5 ± 0.71 

132.0 




144.1 

5.2 

107.2 ± 0.14 

106.8 

115.0 ± 0.31 

113.2 


117.7 

120.2 ± 0.21 

121.5 


124.5 

6.9 





112.4 

112.5 



... 


8.7 

103.8 ± 0.43 

104.0 

10G.3 ± 0.45 

1 

105.9 

107.1 ± 0.45 

107.7 




112.2 


Table IV: Depth/Surface Ratios Determined by the Biological Method 


Area— *• 

10 cm." 

50 cm. 2 

1 100 cm. 2 

200 cm. 2 

400 cm.“ 

Copper h.v.l. 1.35 mm.; f.s.d. 70 cm. 

Depth, 

cm. 

1 

5 

10 

! 

21.5'±0.48 

29.i'±0.63 

66.4 0.82 

35.8 ± 0.52 


99.8 ±0.68 
77.3 ± 0.49 
46.0 ± 0.66 

Copper h.v.l. 6.2 mm.; f.s.d. 70 cm. 


26.3'±0.51 

65.l’±0.38 
35.6 ± 0.25 

98.9 ± 0.81 

86.0 ± 0.53 

69.3 ± 0.59 

41.0 ±0.36 
24.8 ± 0.61 

12.4 ±0.38 

■ ■ ■ 

74. 3 ±1.47 
45.0 ±0.33 

77.0’± 0.52 
50.5 ± 0.42 

Copper h.v.l. 8.7 mm.; f.s.d. 70 cm. 

1 

5 

10 

15 

1 

35.2±‘l.59 

42.l'i'o.38 

103.0 

74.5 

46.0 ± 0.63 
27.7 ± 0.72 


52.7'±0.77 


of gauze held vertically in a wooden frame 
in front of one of the side ports. The 
phantom is placed below the bottom port. 
In making surface dose exposures, the 
slips carrying the eggs are supported on a 
raft made of varnished gauze or cellophane 
attached to a light wooden hoop. For 
voltages above 250 kv., the eggs exposed in 
air and at the surface are covered with suffi- 
cient celluloid for electron equilibrium. For 
exposures at a depth, the eggs are placed 
in a holder made of a sheet of bakelite 0.3 
mm. in thickness, in which square holes 
about 2 cm. on a side have been cut. 
These are sealed on the under side with 
cellophane and beeswax. The slips of 
paper with their eggs are then placed in 
these compartments, which are slightly 
moistened so that the slips will stick to the 
bottom. A second sheet of cellophane is 
sealed over them, making water-tight 
compartments in which the eggs can 
stay several hours without suffering from 
lack of oxygen. Actually they are seldom 


sealed up for more than thirty minutes. 

When the holder is placed in the water 
phantom, it is inverted so that the eggs lie 
next to its upper surface, from which the 
depth is measured. It is held accurately in 
place at the desired depth by cleats fas- 
tened to the walls of the phantom. Before 
each exposure the depth of the eggs below 
the surface is carefully checked, and the 
phantom is accurately centered under the 
bottom port of the generator. The phan- 
tom and holder are shown in Figure 4 of 
the following paper. 

The beam is so adjusted that at the 
greatest depth the intensity will be well 
above 5 r/min. Before each irradiation the 
equahty of intensity at the side and bottom 
port positions is tested with the ionization 
chamber. Often two or even three depth 
exposures are made at the same time, to- 
gether with the surface dose measurement. 
The exposure for all of the eggs thus ar- 
ranged begins at the same time and is in- 
terrupted, after an appropriate length of 
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The curves represent Victoreen measurements described in the following paper. The Drosophila measurements 
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exposure, long enough to remove the 
samples at the siu-face and in air. Irradia- 
tion is then resumed for the eggs at the 
depths and is continued until all have re- 
ceived the desired dose. 

The doses, measured in Drosophila units, 
at these various positions are calculated 
from the surtdval rates, and from these the 
Dq/D and D„/Do ratios are calculated. As 
mentioned before, these measurements are 
calculated separately for the eggs derived 
from each culture bottle, so that variations 
in sensitiveness do not affect the ratios. 

The method of making these calcula- 
tions is illustrated in Table II, which in- 
cludes, also, an example of the fact that 
occasional changes in the sensitiveness of 
eggs from a single bottle do not affect the 
ratios. The horizontal series of figures 
are measurements and calculations from 
indhddual culture bottles. In the first 
vertical column of each section are the 


percentages of eggs surviving after expo- 
sure to the indicated dose of Victoreen 
roentgens. In the second column are 
given the number of Dorsophila units cor- 
responding to these percentages. The 
third column of sections 2 and 3 give the 
Do/D and D„/Do ratios, respectively. It 
will be seen that, although the actua 
hatching rates and the number of corre- 
sponding Drosophila units in each colunm 
differ greatly, the ratios do not. Indee , 
the agreement is excellent. 

RESULTS 

Most of the experiments were made with 
beams having half value layers of !• > 
5.2, and 8.7 mm. of copper. The results are 
given in Tables III and IV. Each figi^e 
is an average of many separate tests ma e 
under similar experimental conditions, 
often separated by months or even years. 
The amount of variation between m 
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The curves represent Victoreen measurements described in the following paper. The Drosophila measurements 
are shown by circles. 


vidual tests may be inferred from the 
probable errors of the means, which are 
calculated for each. In addition, other 
observations were made at intermediate 
half values. All the Dn/Do ratios are 
shown in Figures 3, 4, and 5, where they 
may be compared, with the results of do- 
simeter measurements shown by the ctnves. 
The data for the latter are given in the sub- 
sequent paper. The differences between 
the Dq/D and Dn/Do ratios obtained by 
the two methods are small and within the 
limits of experimental error. The con- 
clusion is, therefore, that the biological 
and physical methods of measurement of 
phantom ratios give results which are in 
complete agreement. 

DISCUSSION 

An extensive series of biological meas- 
urements in which Drosophila eggs were 


employed has been made by Langendorff, 
Graf, and Graf (13). With a beam hav- 
ing a half value of 0.95 they found Dn/Do 
ratios, for areas of 50 and 400 sq. cm., 
to be definitely greater than those obtained 
with the dosimeter. Henshaw (2), on the 
other hand, who also used these eggs as 
test material, reports that under radia- 
tion produced at 165 and 650 kv. these 
ratios are lower than his dosimeter values. 

The close correspondence which we fin d 
between the biological and dosimeter ra- 
tios is worthy of discussion, for, a priori, 
one might suppose that they should not 
agree. For example, when a beam having 
an h.v.l. of 5.0 mm. Cu is scattered in a 
phantom, one might imagine that its 
h.v.l. could be reduced to 3.0 mm. Cu. 
Its biological effectiveness, as compared 
with the free air beam, will thereby be 
increased by about 9 per cent, as shown 
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Fig. 5. Comparison of depth to surface ratios (percentage depth doses) measured with Drosophila eggs and witfi 
a Victoreen dosimeter. H.v.I. 8.7 mm., f.s.d. 70 cm. 

The curves represent Victoreen measurements described in the following paper. The Drosophila measurements 
are shown by circles. 


in Figure 2. The result of this would be 
that the Dn/Dg ratio would become 
greater than that shown by the dosimeter. 
That no such difference has been found 
may mean simply that the amount of soft- 
ening due to scatter is too small to produce 
an effect which we can measure. 
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Measurements of Surface and Depth Dose 

Ratios from 70 to 1,000 Kv/ 

FRANK M. EXNER, M.A.,^ and CHARLES PACKARD, Ph.D.^ 


I N GIVING deep X-ray therapy it is neces- 
sary to determine the doses to which the 
skin and underlying tissues are exposed. 
Some of the steps to be taken when tissue 
doses must be determined accurately may 
be hsted as follows : 

1. Measure the free air dose at the point which is 
to be the center of the field on the skin. 

2. From known ratios of tissue doses to the free 
air dose, for the conditions of the exposure, deter- 
mine the doses at the center of the field for the 
entrance and exit skin surfaces, and for any desired 
depths. 

3. Find the lateral distribution of tissue dose 
over the field at the tumor level. For this purpose, 
a suitable isodose chart may be used (1, 15), together 
with a knowledge of the lateral distribution of in- 
tensity in the primary beam. 

4. From the size of the focal spot and the posi- 
tion of the defining diaphragm, find the width of the 
penumbra inside and outside the edge of the geo- 
metrical field at any important levels. 

5. Allow for the effect of bone, gas, or fat in the 
exposed region. 

6. If the ratio of length to width of field is 
greater than about 2, apply the proper correction 
( 2 ). 

7. In case of cross-fire, add the superposed doses. 

8. For very hard radiations consider the possible 
effects of incomplete secondary electron equilibrium 
(3). 

9. For excitation voltages above approximately 
250 kv., take account of any available information 
on the biological efficiency of the unit in which the 
dosage is measured (such as a particular thimble 
chamber unit). (Preceding paper, and 4.) 

The present paper is concerned with pro- 
viding a comprehensive, reliable, and con- 
venient set of dosage ratios to be used in 
the second step of the procedure just out- 
lined. 

In order that all deep therapy radiations, 
from the softest to the hardest, might be 
measured under similar experimental con- 
ditions, a special generator was built, and 


much time was spent in working out 
methods for precisely controlling aU the 
experimental conditions. A particular 
effort was made to select conditions for the 
measurements such that the results might 
be reproduced, if desired, by any other ex- 
perienced observer in a well equipped 
laboratory. 

Since the experiments were completed, 
their preparation for publication has been 
delayed by pressure of other duties. To 
avoid furliier delay, we are presenting our 
own results with almost no reference to 
earlier literature containing valuable dis- 
cussions of questions dealt with in the 
present paper. Instead, two recent publi- 
cations containing bibUographies and com- 
pilations of dosage ratios (5, 14) and a few 
still more recent reports of new measure- 
ments (6, 7, 16, 17) are cited. 

Methods were devised for presenting all 
depth dose ratios by means of a few un- 
familiar hut very simple charts, which per- 
mit interpolation for any set of exposiire 
conditions. The way in which the charts 
are obtained is explained in detail; and at 
the end of the paper summarized directions 
for their tise are given. These directions are 
accompanied by a numerical example and 
are intended to be self-explanatory, so that 
the charts can be used, if desired,' without 
reference to the rest of the paper. 

The paper is divided into sections as 
follows ; 

Part 1. Description of apparatus. 

Part 2. Analysis of conditions to which deep 
therapy beams should conform in order that 
depth dose measurements may be reproduced 
from one laboratory to another. 

Part 3. Specification of beams to be employed in the 
following depth dose experiments. 


1 From the Department of Cancer Research, College of Physicians and Surgeons, Columbia University New 
York 32, N. Y. Accepted for publication in October 1944, 

2 Now at Minneapolis-Honeywell Regulator Co., Aero Division, Minneapolis, Minn. 
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Fig. 1. Vacuum chamber of Sloan x-ray generator. Three of four side ports fitted for 
deep therapy can be seen at the right; vacuum pumps at the left. The sides of the 
uum tank are covered with 2 inches of lead, with 3 additional inches on the side toward 
the control room. In a copper shield above the vacuum chamber are mounted two con- 
tinuously pumped oscillator tubes capable of supplying peaks of over 100 kilowatts at 
6 megacycles to the primary of the resonance transformer in the vacuum chamber. 

Fig. 2. Bottom port, showing diaphragm, shutter and arrangements for free air 
exposures. 
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Part 4. Measurement of surface and depth dose 
ratios in water, at center of field, for copper half- 
value layers from 0.1 to 8.7 mm.; surface areas 
10 to 400 cm.=; depths from 0 to 30 cm.; focal 
skin distances 50, 70, and 140 cm. A few meas- 
urements in presdwood and meat are described 
for comparison with water. A few exit doses 
were measured. 

Part 5. Representation of measured surface and 
depth ratios by graphical methods, permitting 
convenient interpolation. Simple method for 
calculating exit doses. Summarized directions for 
using dosage charts. 

[As explained in the preceding paper, we represent 
free air, surface, depth and exit doses or intensities 
by the symbols D, Do, Dn, and Do, respectively.] 

PART 1. DESCRIPTION OF APPARATUS 

A. Generator: In order to study depth 
dose problems over the whole range of deep 
therapy eonditions, it was desirable to have 
a generator capable of operating at volt- 
ages from about 70 to 1,000 kv. and having 
very small inherent filtration. The bio- 
logical part of the work (see preceding 
paper) required large outputs at all volt- 
ages. It was necessary to have the output 
steady and reproducible, with instantane- 
ous on-and-off control. A small focal spot, 
flexibility of diaphragming arrangements, 
and freedom from scattered radiation were 
also desired. 

Such a generator of the Sloan (9) radio- 
frequency resonance transformer type was 
built for this purpose. In this apparatus 
a tungsten target hung at the free end of a 
water-cooled quarter-wave resonant coil 
in a metal vacuum chamber, shown in 
Figure 1. A biased filament emitted 
electrons to the target over a greater or less 
portion of the positive half cycle of target 
potential, depending on the amount of 
bias potential. Close control of emission 
was given by fine adjustment of bias. Cut- 
off bias applied by a double-throw switch 
provided instantaneous on-and-off control. 

The vacuum chamber had a bottom port 
(Fig. 2) which was used for most of the 
experimental work. The inherent filtra- 
tion at this port was only 0.6 mm. alu- 
minum. The arrangement of the port in 
relation to the target is shown in Figure 3. 


|| 



Fig. 3. Scale diagram showing arrangement of tar- 
get, port, and phantom for measurements at 70 cm. 
f.s.d. The tungsten target is set in a water-cooled 
copper block shown in outline. The combined thick- 
ness of the two aluminum windows is 0.6 mm. A beam 
covering a field of 100 cm.® is shown in solid lines. 
The broken lines represent a 2.5 X 3.6 cm. aperture 
used in obtaining transmission curves. The phantom 
measures 35 X 35 X 35 cm. It has a presdwood 
bottom and sits on a pile of presdwood sheets about 
20 cm. thick. 

A number of side ports were available for 
control purposes. 

The geometrical arrangement was such 
as to minimize off-focus and secondary 
radiation from inside the vacuum chamber. 
“Cold emission” x-radiation was negligible 
in amount in all experiments. With the 
hardest beam of radiation listed in Table 
II, cold emission measured at 70 cm. 
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f.s.d. and 400-cin.- field was only 0.2 per 
cent of the total intensity.'* 

The average emission current was read 
on calibrated milUammeters on the control 
board. 

As an output monitor, a galvanometer 
at the control desk could be switched either 
to a large ionization chamber at a side 
port or to a cahbrating network. Since 
output per milliampere is a function of 
effective voltage, the galvanometer and 
miUiammeter together allowed any de- 
sired voltage setting to be held constant 
and reproduced at a later time. 

The projected area of the focal spot for 
the vertical beam of x-rays was roughly 
1.5 X 1.5 cm. The position of the focus 
was accmately determined from vertical 
and horizontal pin-hole beams. 

B. Ionization Chamber: The measure- 
ments described in this paper were made 
with a Victoreen condenser dosimeter. 
The same 25-r chamber was used through-' 
out, with additional wall material for the 
harder radiations. Other chambers were 
used for monitoring and for special tests. 

The 25-r chamber has a bakehte wall 
about 0.6 mm. thick, with a special inside 
coating. The wall is cylindrical with 
rounded end. The outside diameter and 
length are 12.5 and 23 mm. The central 
electrode is aluminum, about 1 mm. in 
diameter. 

A second similar chamber and a smaller 
100-r chamber were used as monitors at a 
side port in some of the work. As stated 
in the preceding paper, the calibration of 
these chambers has remained constant 
within 1 per cent over a period of years. 

Caps of organic material (paper, Incite) 
were placed over the chambers when work- 
ing at copper h.v.l.’s. of 7.4 and 8.7 mm. 
With the hardest rays the increase ob- 
tained by adding 1.5 mm. Incite to the 
chamber in a narrow beam was between 2 
and 3 per cent. Readings under water 
were the same with or without the cap. 


* When the apparatus was first put into operation, an 
objectionable amount of cold emission was obtained at 
higher voltages. A new high-voltage coil with slightly 
wider spacing between turns eliminated this trouble. 


The holder for immersing the chamber 
and its condenser stem was made of a short 
piece of copper tube. At one end a rubber 
finger cot 0.05 mm. thick was attached, 
the other end being closed with a rubber 
stopper. The rubber cot was held closely 
against the chamber wall by wrapping with 
a few turns of silk thread each time the 
chamber was inserted. A little graphite 
powder shaken into the cot allowed the 
chamber to slip in and out easily. 

It was found that when the butt end of 
the condenser is exposed to rays hard 
enough to penetrate the brass cap, there 
is a considerable amount of ionization. To 
avoid such an effect from scattered rays in 
the phantom, a lead shield was placed 
around the butt end of the holder. 

No serious attempt was made to com- 
pare the Victoreen 25-r chamber with 
other chambers. To see whether the size 
of the chamber was sufficient to affect 
appreciably measurements near the sur- 
face, a single test was made in which the 
Dn/Do ratio at 1 cm. depth (200 sq. cm., 
70 cm. f.s.d., 1.35 mm. h.v.l.) was measured 
with the Victoreen 25-r chamber, a Vic- 
toreen 100-r chamber (10 mm. diameter), 
and a graphite chamber (4.5 mm. 
diameter). The measurements agreed 
within experimental error. (Dn/Do was 
0.997 by the 25-r chamber, 1.003 by the 
100-r chamber, 1.00 by the graphite 
chamber.) 

A wave length cahbration of a Victoreen 
chamber given by Eddy (10), together with 
the manufacturer’s claims, indicates that 
the readings of the chamber are inde- 
pendent of wave length from 2.0 mm- 
down to 0.5 mm. Cu h.v.l. 

In the preceding paper it is shown that 
the effectiveness of x-rays in killing Dro- 
sophila eggs decreases by about 20 per cent 
as the h.v.l. is increased from 2 to 9 mm. o 
copper, if the radiation is measured ■with a 
Victoreen chamber. It was found, how 
ever, that ratios of surface or depth to free 
air measurements for three different h.v. ■ s 
were the same whether measured with e 
Victoreen chamber or with the eggs- 
Apparently the change of wave length y 
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scattering in the phantom is not great 
enough to change the biological effective- 
ness of the Victoreen unit of dose by an 
appreciable amount. It is concluded that 
the Victoreen chamber is suitable for depth 
dose measurements at all deep therapy 
h.v.l.’s. 

C. Phantom: Water was chosen for the 
phantom material. A few comparative 
measurements on lean meat, fat, and 
“presdwood” are described at the end of 
Part 4 (p. 3S6). 

The phantom was a cubieal container 
35 X 35 X 35 cm., shown in Figure 4. 
The sides were of zinc-coated steel sheet; 
the bottom was a sheet of masonite presd- 
wood (untempered) 6 mm. thick, coated 
on the inside with asphalt. To provide 
sufficient back-scattering material for 
measurements near the bottom, the phan- 
tom was placed on a pile of presdwood 
sheets 20 cm. or more tliick. Since the 
contribution of the presdwood to the 
measurements was small, the difference 
from water may be neglected. 

To test whether the width of the phan- 
tom was sufficient, a presdwood phantom 
of the same dimensions was employed, with 
a beam of Cu h.v.l. 1.3 mm.; f.s.d. 70.7 
cm.; field size 400 cm.^ These condi- 
tions were chosen for maximum impor- 
tance of side-scattering. Adding 7 cm. of 
presdwood to three sides of the phantom 
increased the intensity at a depth of 14 cm. 
by only 0.5 per cent. 

The phantom was nearly filled with 
water, which was kept at room tempera- 
ture to avoid disturbance of the chamber 
readings. Care was taken to prevent cool- 
ing of the chamber by evaporation from 
the wet surface of its rubber cover. 

The mineral content of the water, in- 
cluding chlorine, as given by the city water 
department is equivalent in photoelectric 
absorption to 0.002 mm. of copper in the 
whole depth of the phantom. 

Measurements at zero depth were made 
with the chamber half immersed. Simple 
but accurate positioning devices were used 
by which the chamber in its holder could be 
placed quickly and easily at any desired 



Fig. 4. Water phantom with chamber holder in 
surface position. A bakelite and cellophane holder 
used for exposing flies’ eggs in the phantom is also 
shown (see preceding paper). The wooden frame sup- 
porting the phantom on the carriage was replaced by a 
pile of presdwood to give additional back-scattering. 

position in the phantom. Depth settings 
were accurate to less than 0.5 mm. Focal 
distance and beam alignment were care- 
fully maintained. To make measure- 
ments of exit doses, a special shallow water 
phantom was used. This phantom is 
described in Part 4 (p. 385). 

PART 2. ANALYSIS OF CONDITIONS FOR 
REPRODUCIBILITY OF SURFACE AND DEPTH 
DOSE MEASUREMENTS 

As stated in the preceding paper, the dis- 
agreements found between phantom meas- 
urements published by different observers 
may be attributed to : (1) use of different 
dosimeters; (2) use of phantoms of differ- 
ent materials and dimensions; (3) inade- 
quate specification of beams of radiation. 

The aim of the present investigation was 
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Table I : Relation' of Intensity Measured at 70 . 7 
CM. f.s.d. TO Field Size for the Radiations 
Employed in Depth Dose Measurements 
(The field was defined by a single diaphragm as shown 
in Figure 3. The 18-cm.“ beam was used in the 
measurements for transmission curves.) 


Area {cm.-) — 

18 

50 

100 

200 

400 

Cu h.v.l. 

0. 11 mm. 

1.00 

1.007 

1.013 

1.022 

1.036 

1.35 

1.00 

1.011 

1.015 

1.026 

1.039 

• 5.2 

1.00 

1.015 

1.022 

1.032 

1.058 

8.7 

1.00 

1.023 

1.035 

1.072 

1.095 


to obtain phantom ratios which could be 
accurately reproduced by any experienced 
observer in another laboratory. To this 
end, a large water phantom and a widely 
available commercial dosimeter were used. 
It then remained to consider what beam 
conditions should be adopted and specified. 

The characteristics of an actual beam of 
radiation may be discussed in relation to a 
beam of monochromatic rays from an ideal 
point source. To facihtate comparison 
with other workers, _ it is desirable to em- 
plo}’- beams which approach the ideal as 
closely as practical considerations allow. 
The departiue of actual beams from the 
ideal will be discussed under two headings: 
Geometrical Characteristics and Wave 
Length Composition. 

A. Geometrical Characteristics of Beams 

1. Penumbra: Due to the finite size of 
the focal spot, an actual beam is bounded 
by a penumbra. This should not affect 
the dose at the center of the field except in 
an extreme case where the greater average 
distance of the rays from the axis of the 
beam might appreciably reduce the amotmt 
of scatter at the center. For the narrowest 
beams used for phantom measmements 
in the present investigation, the defining 
diaphragm was placed only 5 cm. above 
the water siuface to avoid possible penum- 
bra effect. 

2. Ojf-focus Radiation: Besides rays 
from the focal spot, the beam may contain 
“stem radiation,” together with secondaty 
rays from parts inside the tube, from edges 
of diaphragms, and from filters. These 
non-focal rays result in a progressive in- 
crease in the free air intensity measurement 


as the beam width is increased by a dia- 
phragm placed as in Figure 3. This in- 
crease is shown for several beams in Table 
I. Special tests using a dummy diaphragm 
and movable filter indicated that all the 
sources mentioned above contributed ap- 
preciably to the off-focus radiation. The 
large increases vdth field size seen in the 
hardest beams are chiefly due to scatter 
from the thick filters used. 

Tests with the chamber placed outside 
the penumbra and covered on top with a 
thick piece of lead showed that floor 
scatter was negligible in all the beams 
described in the paper. The concrete 
floor, laid directly on solid earth, was 175 
cm. below the target. 

3. Divergence Index: Due to the pres- 
ence of non-focal rays, as described above, 
the free air intensity will not follow the 
inverse-square law^ for distance from the 
focus, but will decrease more rapidly as a 
result of rays coming from less than the 
focal distance (as from the filter). In 
other words, the beam is on the average 
diverging more rapidly than the focal rays. 
To describe the average divergence of a 
composite beam at any focal distance— 
/ cm. — we use a “divergence index” which 
we define as: 

j . _ If + 25 (meas.) h + 25 

If + 25 (calc.) If • fV(f -f 25)" 

where If and If + 25 represent free air 
intensities measmed at f cm. and / + 2o 
cm., respectively. For a beam obeying in- 
verse-square law, the divergence index is 
unity. A value less than unity expresses 
the intensity at / -f- 25 cm. as a fraction of 
the value calculated by the inverse-square 
law. The distance 25 cm. is chosen to cor- 
respond to the depth to which phantom 
measurements are commonly carried." 

For the beams employed in the present 
investigation, the divergence index was 
found to vary from unity to about 0.96, de- 


^ An alternative way of observing the 
tensity of focal and non-focal rays is by the date 
lated in Table I. The excess above unity shown n 
Table I is somewhat larger than the deficiency o 
divergence index below unity for the same f.s.d- 
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pending chiefly on field size and focal 
distance. The largest field at highest volt- 
age and thick filter shows a somewhat 
lower value. Instead of trying to correct 
all depth dose curves to unity divergence 
index we have adopted a divergence index 
of 0.98 as normal. Variations of =*=2 per 
cent (1.0 to 0.96) will not significantly 
affect depth dose measurements from a 
clinical standpoint, although it will be 
shown in Part 4 that the effects of such 
differences are in some cases easily meas- 
urable. 

Special tests were made which seem to 
indicate that, within the limits imposed by 
keeping the divergence index near unity 
and avoiding excessive penumbra, the 
positions of diaphragms and filters may be 
varied at will without significantly affect- 
ing the relation of phantom intensities to 
field area. 

4. Lateral Intensity Distribution: Due 
to the non-uniform directional emission of 
x-rays, as well as to absorption in the tar- 
get and tube wall, and to the greater dis- 
tances to the edges of the field compared to 
the center, there may be a considerable 
variation in intensity about the axis of the 
beam. Such lack of uniformity would be 
expected to be greatest at high voltages 
(11). The departures of the intensity in 
our widest 1,000-kv. beam from the value 
at the center are shown in Figure 5. Since 
the intensity at the edge of the field affects 
only a small portion of the scatter received 
at the center, it is estimated that phantom 
measurements at the center of the field will 
not be in error by more than 1 or 2 per cent 
as a result of the distribution shown in 
Figure 5, which represents our worst case. 

5. Diaphragm Transmission: If the 
diaphragms are too thin, the additional 
radiation transmitted outside the aperture 
will be scattered in the phantom into the 
center of the field. By inspection of the 
curves showing Dn/Do ratios in relation to 
field size (Figs. 9a-^), it appears that in the 
worst cases (narrow beams, great depths) 
the measurements will not be in error by 
niore than the order of 1 per cent if the 
diaphragm transmits not more than 0.002 


20CM 



Fig. 5. Intensity distribution over.20 X 20 cm. field 
in air 70.7 cm. below focal spot, 8.7 mm. Cu h.v.l. The 
direction of the electron stream is shown by the arrow. 


of the filtered radiation intensity. At 
higher voltages this requires lead dia- 
phragms up to 4 or 5 cm. in thickness. 

B. Wave Length Composition of Beams 

1. Half -Value Layer and Homogeneity 
Coefficient: The wave length composition 
of a beam of x-rays depends on excitation 
voltage (peak value and wave form), filtra- 
tion (inherent and external), direction from 
electron stream, and target material. It is 
usually difficult to reproduce all these 
factors indifferent laboratories, at least for 
the higher voltages. It is better for the 
purpose of the present discussion to specify 
quality in terms of narrow beam trans- 
mission curves in suitable absorbing ma- 
terials. The same ionization chamber was 
used for the absorption measurements as 
for the rest of the experiment. 

The narrow beam transmission curve for 
a monochromatic radiation plots as a 
straight line on semi-logarithmic paper. 
The h.v.l. obtained from such a curve 
specifies the beam quality completely 
(between absorption jumps). A hetero- 
geneous beam gives a logarithmic trans- 
mission curve which is concave upward. 
The ratio of second to first h.v.l. obtained 
from such a curve is greater than unity the 




.50 


i 

j 



Fig. 6o and b. Copper transmission curves for radiations with no initial 
filtration except the window of the tube (0.6 mm. Al). [Legend cant, on op- 
posite page] 
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more heterogeneous the beam. This ratio 
has been called the homogeneity coefficient, 
denoted by h. 

2. Homogeneity Coefficient in Water: 
The representation of depth dose ratios 
would be greatly complicated by the intro- 
duction of more than one variable to indi- 
cate quality. It seems reasonable to sup- 
pose that a heterogeneous radiation whose 
narrow beam transmission curve m water 
is not appreciably curved will not differ 
significantly from a monochromatic beam 
of the same h.v.l. in its wide beam distri- 
bution in a phantom. For beams filtered so 
as to satisfy this condition, the h.v.l. in any 
convenient material should be a sufficient 
specification of quahty. 

Copper is well suited for h.v.l. measure- 
ments over the whole range of deep therapy 
wave lengths. Even for the hardest radia- 
tions now in use, there seems little need to 
change to lead, since the variation of ab- 
sorption with wave length in tissue is never 
more rapid than in copper. 

Transmission curves in water and copper 
were obtained for all the radiations used in 
the present study, as described in Part 3. 
For the two hardest beams lead h.v.l.’s 
were also measured. 

An experiment with an inhomogeneous 
beam is described in Part 4 and discussed 
in Part 5. The results of this test, shown 
in Fig. 9&, indicate that a rather slight 
curvature of the water transmission curve 
has an appreciable effect on the depth dose 
curves. 

S. Characteristic Radiation: The h.v.l.’s 
obtained from narrow beam measurements 
are used to describe the corresponding wide 
beams used for phantom measurements. 
The forward scattering from filters, dia- 
phragms, etc., will not differ greatly in 
wave length from the focal radiation. 
Characteristic radiation, however, might 
cause error if present in appreciable 
amount. Tests for characteristic radiation 


in the beams used for depth measurements 
are described in Part 3. 

PART 3. SPECIFICATION OF QUALITY OF 
BEAMS TO BE EMPLOYED IN THE FOLLOWING 
DEPTH DOSE EXPERIMENTS 

In accordance with the discussion in Sec- 
tion B of Part 2, narrow beam transmission 
curves will be used to describe the radia- 
tions to be used in Part 4. In all narrow 
beam transmission measurements a dia- 
phragm of 2.5 X 3.5 cm. was used in the 
position shown in Figure 3. The filters and 
metal absorbers were placed on top of the 
diaphragm. Water absorbers were placed 
directly under the diaphragm. To hold 
the water, a piece of brass tubing 5 cm. in 
diameter, closed at one end with 1 mm. cel- 
luloid sheet, was used. To avoid meniscus 
error, the water level was measured from 
the top, using a blunt metal point coated 
with vaseline. 

The 25-r chamber, described in Part 1, 
was placed at a sufficient focal distance, 
usually 100 or 122 cm., to receive the trans- 
mitted beam without an appreciable 
amount of scatter from the absorbers. 
Background was usually negligible, but in 
one or two cases a small correction was 
made at the lower end of the curve. 

The beams of radiation used for the 
depth dose measurements were produced 
with voltages of widely different wave 
form. At the lowest voltage the cathode 
was unbiased, while the higher voltages 
were well biased. The exact relation of 
minimum to peak voltage in any case is 
not known. 

To specify quality as completely as 
possible, the following procedure was em- 
ployed. For each voltage setting, a copper 
transmission curve was obtained for the 
radiation emerging from the 0.6 mm. 
A1 window of the vacuum chamber. These 
curves are shown in Figures 6a- and h, to- 
gether with the outputs in r/min. per milli- 


Legend for 6a and h coni. 

The outputs (lo) in r/min. per milliampere at 100 cm. from the target are shown in parentheses beside each 
curve for the initial beams coming from the window. 

The voltages specified are "equivalent constant potentials” estimated from the curves as explained in the text. 
An intensity ^ual to that of the filtered beam used for depth dose measurements is indicated on each curve by 
those cases where copper filtration was used, the curve below the arrow is reproduced in Figs. 7a 




Fig. la and b. Copper transmission curves for beams used in depth dose experiments. (See 

Table II.) 
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Table II: Data on Depth Dose Beams 


Copper, 

h.v.l. 

h 

Water, 

h.v.l. 

h 

Pb. 

h.v.l. 

Filter, 

mm. 

Milli- 

amperes 

Output* 

Equivalent 

Constant 

Potential 

0.11 mm. 

1.8 

2.2 cm. 

1.1 


0.075 Cu + 
1.05 Al 

16.4 

0.25 

70 kv. 

0.23 

1.4 

2.7 

1.1 


0.305 Cu 

16.4 

0.093 

70 

0.23 

2.2 

2.7 

1.1 


0.11 Cu 

30.0 

0.71 

130 

0.55 

1.8 

3.2 

1.1 


0.305 Cu 

30.0 

0.54 

150 

0.85 

1.7 

3.7 

1.0+ 


0.60 Cu 

30.0 

0.48 

165 

1.35 

1.8 

4.1 

1.0 + 


0.60 Cu 

15.2 

1.48 

225 

2.75 

1.4 




1.51 Cu 

20.2 

1.73 

280 

5.2 

1.1 

5.3 

i.6 


1.03 Sn + 
1.1 Cu 

4.1 

3.83 

460 

7.4 

1.0 

6.0 

1.0 

1 . 73 mm. 

1.02 Pb + 
1.53 Sn + 
0.25 Cu 

4.1 

5.4 

720 

8.7 

1.1 

6.8 

1.0 

2.95 

2.1 Pb + 
3.15 Cu 

2.6 

8.7 

1000 


* Output is given in r per minute per milliampere at 100 cm. from the focus. 


ampere at 100 cm. from the focus with 
only the inherent filtration (0.6 mm. Al). 

From the unfiltered, outputs and the 
transmission curves, outputs and h.v.l.’s 
can be found for any desired copper filtra- 
tion for comparison with published values. 
From such comparisons with published 
data obtained with constant potential ex- 
citation, equivalent constant potentials 
have been estimated for our radiations 
and are used to identify the different volt- 
age waves represented by the curves. For 
the higher voltages, the comparison was 
based on outputs for 0.5 mm. Cu given by 
Kaye and Sinks (12) and for 2.5 mm. Cu 
by Bouwers and van der Tuuk (13). The 
lower voltage estimates are based mainly 
on h.v.l. comparisons. No attempt was 
made to determine how closely the esti- 
mated equivalent constant potential would 
apply over the whole transmission curve. 

With each of these voltage waves and a 
suitable filter, a beam for a depth dose ex- 
periment was obtained (two beams were ob- 
tained from the lowest voltage with differ- 
ent filters). Copper transmission curves 
for the filtered beams are shown in Figures 
7a and 6. In those cases where a copper 
filter was used, the curves for the filtered 
beams are taken from the corresponding 
portions of the curves in Figures 6a and 
Otherwise, separate measurements were 
made. 

Transmission curves for water are shown 
in Figure 8. Because of technical difficul- 


ties, the water transmission measurements 
are less precise than those with copper. 
But it is found that the water transmission 
curves are substantially straight except for 
the very soft beams. To test the effect of 
non-homogeneity on phantom ratios, two 
beams of h.v.l. 0.23 mm. Cu, but different 
homogeneity coefficients, were used. Da/r 
Do ratios for these beams are plotted in 
Figure 95 and are discussed in Part 4. 

For the two hardest beams, h.v.l.’s in 
lead were obtained. In Table II is assem- 
bled information about the beams used in 
the depth dose experiments. 

A number of tests for the presence of 
characteristic radiation in the depth dose 
beams will now be described. To test for 
K radiation from a copper filter, intensity 
measurements were made with the copper 
filter placed first below and then above a 
1-mm. Al filter. If the ratio of the first to 
the second reading is greater than unity, 
the increase is due to K radiation from the 
copper. Tests were made with four of the 
depth dose beams described in Table II, 
and similar tests for Pb K and L radiation 
were made with the hardest beam : 

1. Cu h.v.l. 8.7 mm., field 400 cm.^, filter 2.1 
mm. Pb + 3.15 mm. Cu -i- 1.0 mm. Al, 28 cm. 
above chamber (Fig. 3). Ratio (Al up/Al down) 
is 1.001. No detectable amount of K radia- 
tion. 

2. Cu h.v.l. 1.35 mm., field 400 cm.^, filter 0.6 
mm. Cu -f- 1.0 mm. Al, 28 cm. above chamber. 
Ratio (Al up/Al down) 1.001. No detectable 
amount of K radiation. 



378 


Frank M. Exnbr and Charles Packard 


April 1945 



Fig. 8. Transmission curves in water for the beams used in depth dose experiments. (See Table II.) CoPP^r 
h.v.l.'s are indicated for each curve. The measurements for 0.23 mm. Cu h.v.l. with h = 0.22 and 0.14 are 
shown by crosses and circles, respectively. ... . 

At the top of the chart, inverse-square law curves and their exponential approximations are shown by solid an 
broken lines, respectively. 


3. Cu h.v.l. 0.11 mm., field 400 cm.^, filter 
0.075 mm. Cu -f 1.0 mm. Al, 28 cm. above chamber. 
Ratio (Al up/Al down) 1.02. Since 2 per cent of 
Cu K radiation is thus shown to be present, the Al 
filter was used with this beam. 

4. Cu h.v.l. 0.23 mm., h = 1.4, field 100 cm.^, 
filter 0.31 mm. Cu + 1 mm. Al, 5 cm. above chamber. 
The excess intensity measured with the filters in this 
position compared to a narrow beam with filters at 
28 cm. was 11 per cent with Al up and 5 per cent 
with Al down. Hence characteristic radiation 
accounts for about half of the excess radiation in the 
wide beam. No Al filter was used in the depth dose 
measurements with this beam, but the air, surface, 


and 1 cm. depth intensities were corrected for the 
characteristic radiation present, which would e 
absorbed by a thin layer of water. 

5. A test for Pb K radiation was made as follows: 
Cu h.v.l. 8.7 mm., f.s.d. 70.7 cm., field 100 cm., 
filters 2.1 mm. Pb -h 3.1 mm. Cu, 2 cm. above 
chamber. The excess obtained over the intensi } 
for a narrow beam with the filters 28 cm. above t e 
chamber was 25 per cent for Cu do5vn and 21 per 
cent for Cu up. The increase for Cu doum canno 
be explained as Cu K radiation, which would not be 
appreciable with such a hard primary beam. Ra er 
the scattering from the lead is diminished, compare 
to copper, by photoelectric absorption of scattere 
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Fig. 9o. Do/Do ratios, 70.7 cm. f.s.d. 


rays. The copper filter was used, not to absorb 
characteristic radiation, but to help filter the pri- 
mary wave lengths longer than the Pb K absorption 
limit. 

A test for Pb L radiation was made with the same 
voltage and geometry as in the Pb K test. Filters 
2.1 mm. Pb 1 mm. Al. Ratio (A1 up/Al down) 
was 0.995, giving no evidence of Pb L radiation. 

PART 4. SURFACE AND DEPTH DOSE 
MEASUREMENTS 

With the apparatus described in Part 1, 
surface and depth measurements were 
made for the beams described in Part 3. 
A few exit dose measurements were also 
made. The phantom measurements were 


made at focal-skin distances of 50, 70.7, 
and 141.1 cm. These distances were 
chosen for convenience in testing inverse- 
square law relations. 

Figure 3 shows the geometrical arrange- 
ment for measurements at 70.7 cm. 
Square fields were used in all cases. Lead 
diaphragms about 4 cm. thick were em- 
ployed. The edges were tapered to match, 
approximately, the divergence of the 
beams. Field sizes 10, 25, 49, 97, 190, and 
385 cm.- were used. In the charts which 
follow, these fields are designated by the 
nearest round numbers for simplicity of 
presentation. 
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Fig. 96. Dn/Do ratios, 70.7 cm. f.s.d. Solid lines: h = 2.2. Broken lines: h = 1.4. 


For measurements at 141.4 cm., the de- surface ratios were calculated for each 
fining diaphragm was placed from 30 to 55 beam and field size. The Dq/D ratios are 
cm. above the surface. The filter and a shown in Figure 12 and Dn/Do ratios in 
supplementary diaphragm were placed as Figures 9a-k. 

in Figure 3. For the measurements at 50 The detailed procedures employed m 

cm. f.s.d., special filters and diaphragms order to keep all conditions constant during 

were made which could be fitted im- a series of measurements will not be de- 
mediately below the aluminum window of scribed, as different methods might be 
the vacuum chamber. For the 10-cm.^ more appropriate in another laboratory, 
beam at all f.s.d. ’s the defining dia- Because of the number and complexity o 
phragm was placed 5 cm. above the surface the experimental conditions to be checke 
to avoid ha\dng an excessive portion of the and kept under control, it was found tha 
total radiation in the penumbra zone. the better part of a day was usually spen 

From the free air and phantom intensity getting ready to start a series of measure 
measurements, surface to air and depth to ments. Most- of the observations were 
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Fig. 9c. Do/Do ratios, 70.7 cm. f.s.d. 


therefore made in continuous runs of 
twenty-four to thirty-six hours. 

In some experiments a series of free air 
and phantom measurements was made 
while the output was held constant with 
the help of a large ionization chamber and 
galvanometer. (See description of gen- 
erator in Part 1.) The free air measure- 
ment could be held constant for hours or 
even days with an average deviation of 
0.5 per cent or less. 

In other experiments each measurement 
at the bottom port was accompanied by a 
monitor measurement with another Vic- 
toreen chamber at a side port; In order to 


have monitor readings matching in pre- 
cision the measurements at low intensities 
in the phantom, three different focal dis- 
tances at the side port were cahbrated in 
relation to the bottom port. This method 
is convenient, in that accurate timing of 
the exposures is not required. 

Several readings- were taken for each 
free air and surface intensity. Most of the 
depth intensities were observed only once. 
The precision of the dosage, measurements 
can be judged from the closeness with 
which file plotted points lie along the 
D„/Do curves in Figm-es 9a-k. In most 
cases where a point deviated more than 1 
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or 2 per cent® from the curve, a mistake 
was found in the slide-rule calculation. An 
exception which is probably due to an 
experimental blunder is seen on the dOO-cm.^ 
cuix’-e of Figure 9z at 22.5 cm. depth. 

An example of the reproducibility, as dis- 
tinguished from the precision, of the meas- 
urements is given by the D„/Do ratios for 

® In examining the curves, it is useful to bear in mind 
that on logarithmic rulings a given displacement from 
the curve (in actual distance, e.g., 10 mm.) represents 
^e same fractional deviation on all parts of the scale. 
For example, the ordinate distance from 10 to 11 is the 
same as from 50 to 55. Hence, any point whose devia- 
tion from the curve is equal to the distance between 98 
and 100 per cent rulings shows a fractional deviation of 
2 per cent. 


100 cra.2 in Figure 9e. The data repre- 
sented by circles in this graph were taken 
in June 1941. During the summer the 
phantom and all positioning installations 
were taken down in order to make some 
alterations in the x-ray generator. The 
following January, with the apparatus 
again set up and completely realigned, 
the measurements shown on the cun''e by 
squares were made. On various other occa- 
sions parts of curves were repeated with 
similar agreement. 

The cun'^es for zero area (primary beam 
without scatter) shown in Figures 9a-?. 
are obtained by combining the narrow 
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Fig. 9e. D„/Do ratios, 70.7 cm. f.s.d. Ratios in presdwood for 50 and 400-cm.= fields shown by broken lines. 


beam water transmission curves of Figure 
8 with inverse-square law. These curves 
are slightly concave upward for two reasons. 
The transmission curve itself is not per- 
fectly straight, and the inverse-square 
factor curves up slightly on logarithmic 
paper.' In some of the D„/Do curves for 

’ For moderate depths, especially at large f.s.d.’s, the 
expression e M/f gives a fair approximation to inverse- 
square law for primary beam, where f = f.s.d. and d = 
distance below the surface. This can be seen from the 
following comparison: 


[f/(f -b d)F 
e-nd/l) I 


= (1 + d/f)-= 

: 1 - 2d/f -b 3fVd= - 4fVd5 -b . . . 

1 - 2d/f + 2f7d2 - 4/3fVd= -b . . . 


I^r comparison the exponential approximations to 
three inverse-square curves are shown in Figure 8. 


narrow beams and low h.v.l.’s this upward 
curvature is detectable in their lower por- 
tions. 

In Part 2, a ‘‘divergence index” was de- 
fined' as a means of expressing the average 
divergence of a beam containing radia- 
tion scattered from filters, diaphragms, 
etc. Curves A and B in Figure 9h give 
Dn/Do ratios for two beams having di- 
vergence indices of unity and 0.95, re- 
spectively. The conditions were the same 
for the two beams except that for A the 
filter was 100 cm. above the surface and for 
B 15 cm. Scatter from the lower filter 
position increased the free air dose at the 
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surface position by 6 per cent, while 25 cm. 
lower the increase was only 1 per cent. 
These observations are in accordance with 
an inverse-square law divergence of the 
scatter from the filter regarded as the 
source of the additional radiation. It is 
seen that in the lower portion of curves A 
and B, corresponding ordinates differ by 5 
per cent. Since at 25 cm. depth the pri- 
mar}r beam (Fig. Qi) comprises only one- 
third of the total intensity, it appears that 
not only the primary beam but also the 
scatter falls off more rapidly with depth if 
the divergence index is less than unity. 
Such a result may be explained by the fact 


that divergent rays will be scattered into 
the center of the field from greater dis- 
tances on the average than will parallel 
rays. The importance of such an effect 
would be expected to vary with field size 
and other conditions. From the present 
comparison it may be said that Dn/I^o 
ratios at the greater depths may in some 
cases be diminished, at least in proportion 
to the divergence index. 

To observe the effect of non-homogeneity 
on Do/Do ratios, two beams having a cop- 
per h.v.l. of 0.23 mm. and homogeneiy 
coefficients of 2.2 and 1.4 were employed. 
D„/Do cum^es for a 100-cm.' field are 
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given for both beams in Figure 96. These 
results are discussed in Part 5. 

Some measurements in a “presdwood” 
phantom were made for comparison with 
the water data. The phantom had the 
same dimensions as the water phantom. 
It was made by piling up flat pieces of 
masonite untempered presdwood 6.7 mm. 
thick. A close-fitting cavity was made for 
the dosimeter. The average density of the 
presdwood was 1.016 gm./cm.® However, 
it was found that the density of individual 
pieces cut from the same large sheet varied 
from 0.96 to 1.07 gm./cm.® Lightandheavy 
pieces were alternated in the phantom. 


In Figure 9e, Dn/Do ratios in presdwood 
for 1.35 mm. Cu h.v.l. and 50 and 400 cm.^ 
are shown by broken lines. It is seen that 
at 25 cm. depth and a dOO-cm.^ field 
the ratio for presdwood is 15 per cent 
larger than for water. At 8.7 mm. Cu 
h.v.l., 12,5 cm. depth, and 400-cm.^ field 
the Dn/Do ratio was only 2 per cent higher 
than for water. At both h.v.l. ’s the 
Do/D ratios were smaller than for water by 
less than 2 per cent. Some narrow beam 
transmission measvurements were also made 
on presdwood, with results as shown in 
Table III. 

A few narrow beam transmission meas- 
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Table III ; Comparison of Narrow Beam Absorp- 
tion Coefficients of Presdwood and Water 


Cu b.v.l. -*■ 

0.23 

0.85 

1.35 

5.2 

mm. 

mm. 

mm. 

mm. 

p/p presdwood 
p/p water 

0.90 

0.93 

0.85 

0.95 


n! p-mass absorption coefficient. The ratios given 
for the last two h.v.l.’s may be wrong by as much as 5 
per cent because the presdwood was not selected for 
average density. 

urements were also made for beef muscle 
and for beef suet (fat tissue). The muscle 
was ground and packed into one of the con- 
tainers used for the water transmission 
measurements as described in Part 3. The 


suet was packed in the container with a 
little water to fill the spaces between pieces. 
The results of these tests with muscle and 
one with fat are shown in Table IV. The 
thickness given includes 1 mm. celluloid. 
The ratio of average linear absorption co- 
efficients for tissue and water (line 4, 
Table IV) were obtained by comparison 
Avith the I/Io cur\'’e for water at the same 
h.v.I. in Figure S. The variation in the re- 
sults for muscle may be due to the difficulty 
in packing the ground meat free from an 
spaces. In the first two trials it was 
packed under ivater; in the last without 
water. The values for suet have been cor- 
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Table IV : Narrow Beam Transmission Measure- 
ments FOR Beef Tissue 
(Cu h.v.l. 0.23 mm. h = 2.2) 




- Muscle- 


Suet 

Thickness (cm.) 

4.06 

4.80 

6.05 

4.8 

Density (gm./cm.®) 

1.030 

1.028 

1.026 

0.90 

r/io 

0.380 

0.303 

0.217 

0.36 

M tissue 

H water 

0.97 

1.00 

1.04 

0.87 


10 = initial intensity. I = transmitted intensity. 

11 = linear absorption coefficient. 


rected for 0.7 cm. water used to fill the 
spaces. 

A few exit intensities were measured 
with a special shallow water phantom hav- 


ing a presdwood bottom IS mm. thick. 
The chamber was held in a “half emerged’’ 
position in a close-fitting depression in the 
exit surface. The phantom was supported 
by the edges so that the exit beam had a 
clear path to the floor. Back-scatter from 
the floor was inappreciable. The exit 
intensities measured are given in Table VI 
and will be discussed in Part 5. 

part 5. DISCUSSION OF RESULTS 

Experimental values of Dq/D and D^/Dq 
ratios having been obtained as described in 
Part 4, the problem remained to present 
the information in a form suitable for con- 
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venient interpolation. A tabular method 
of presentation would have required an 
excessive amount of space. Furthermore, 
this method is poorly suited to exhibiting 
the orderly trends which are found in the 
data. 

A method was devised to display all 
Do/Dq ratios by means of a few charts. 
These charts, while unfamiliar in form, are 
extremely simple to use. Furthermore, 
they show at a glance the relationships be- 
tween ratios for different sets of conditions. 

The method employed in obtaining these 
charts from the cun’-es of Figures Qa—k is 
based on the similarity in shape of the 


curves, which appears when they are modi- 
fied according to a simple procedure. This 
modification consists in adjusting the 
abscissa scale of each curve so as to ma e 
all the curves pass through an arbitrarily 
chosen point. 

Explanation of DJDo Charts: In Figures 
Qa-k the measured values of depth to sur- 
face ratio, D„/Do, are plotted against 
depth in centimeters on semilogarithmic 
rulings. It was discovered that, by suit 
able adjustment of the depth scale for eac 
curve, all the Dn/Do curves could be ap 
proximately superimposed on one anot er. 
For any one curve the adjustment con 
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sisted in "shrinking” the abscissa of each 
point of the curve by a constant factor 
chosen so as to make the curve pass 
through the intersection of the rulings for 
25 per cent and 5 cm. depth. The factor 
required for this adjustment of any curve 
vrill be called the “depth factor” for that 
curve. This procedure is illustrated in 
Figure 10 and further explained in the cap- 
tion. 

One curve from the midst of the group 
of “shrunken” curves was arbitrarily 
■chosen as a “Standard D„/Do Curve.” 
By “stretching” the Standard Curve in 


accordance with the depth factor corre- 
sponding to any particular set of condi- 
tions, an approximate curve can be 

obtained for those conditions. 

To facilitate the process of shrinking and 
stretching the abscissa scale of Dh/Dq 
curves, a further modification has been 
made in the method of plotting the curves. 
This consists in altering the ordinate 
(percentage) scale in such a way as to 
change the Standard Curve into a straight 
line. The way in which this is done is 
shown in Figure IL 

From the straightened Standard Curve it 
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is a simple matter to get an approximate logarithmic rulings the plotted data fall 
D„/Do curve for any set of conditions for close to straight lines. As explained pre- 
which the depth factor is known. All that viously, the field sizes employed were close 
is necessary is to draw a straight line on to, but not exactly, even hundreds of 
Figure 13 from the upper left corner square centimeters. Factors taken from 
through the appropriate factor. From the Figure 14 for even values of field sizes are 



Fig. 10. Derivation of Standard Do/Do Curve. 

The curve at the right is the D„/Do curve for h.v.l. 5.2 mm. Cu, area 200 
cm.^ f.s.d. 70.7 cm., taken from Fig. 9. This curve crosses the 25 per cent 
line at 15.3 cm. depth. ‘”1 

Let the abscissa (depth) of each point of the curve be divided by a "depth 
factor” F = 15.3/5 = 3.06. A new curve will be obtained which will cross the 
25 per cent line at 6 cm. This is the Standard Curve shown by the solid line 
at the left. 

The factor by which any Dn/Do curve must be shrunk to make it cross the 
25 per cent line at 5 cm. will be called the “depth factor," F, for that curve. 

The depth factor for any curve is the depth at which it crosses the 25 per cent 
line divided by 5. 

Curves which have been shrunk in the way just described may be plotted 
along with the Standard Curve for comparison. The dotted curves in the 
figure represent Dn/Do curves for 10 and 50 cm,^ taken from Fig. 9 for the 
same h.v.l. and f.s.d. as curve A. The curves for 100 and 400 cm.- lie so 
close to the Standard Curve as to be indistinguishable. 

The depth of 5 cm. was chosen for the intersection point in order that the 
Standard Curve should lie to the left of all the actual Dn/Do curves, and so 
that all depth factors would be greater than unity. By making the curves 
cross at the 25 per cent level, the divergences between curves are about equally 
divided above and below this level for the range of depth measured. The 
divergences are very small at the depths of most clinical importance. 

similar triangles which are thus formed, it plotted against half-value layer in Figure 
is evident that this procedure corresponds 15. Factors may be taken from either 

to multiplying each abscissa of the Stand- Figure 14 or 15 according to convenience, 

ard Curt^e by the same factor. For focal skin distances much different 

Values of Depth Factors: In Figure 14 than 70 cm., a small correction in the 

the depth factors, F^o, for all the D„/Do depth factor F 70 is required. For any focal 

curves measured at 70.7 cm. f.s.d. (see skin distance the depth factor F can con- 

Fig. 9 a~i) are plotted against field area veniently be given by multiplying the 

for all the h.v.l. ’s employed in the meas- factor F 70 by a correction factor Fa- 

urements. It is seen that on double The way in which values of Fa were 0 
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Table V: Depth Factor Correction for Focal 
Skin Distance 


h.v.l. 
mm. Cu 

Field 

area 

cm.^ 

F,i for 

50 cm. 
f.s.d. 

Fd for 
141 cm. 
f.s.d. 

0.23 (h = 1.4) 

0 

0.96 



100 

0.97 


1.35 

0 

0.94 

1.07 


11.5 

0.92 

1.03 


200 

0.97 

1.05 

8.7 

0 


1.11 


10 


1.08 


200 


1.11 

tained will 

now be 

explained. 

A few 


measurements were made of 'DJ'Dq ratios 
at 50 cm. and at 140 cm. These measure- 
ments, at three h.v.l.’s and three areas, are 
given in Figures 9ij and k. For any h.v.l. and 
area and focal skin distance, the ratio of the 
depth factor F to the factor F^o for 70 cm. 
f.s.d. is the correction factor. Values of Fj 
obtained by comparison of the curves of 
Fig. %j-k with the corresponding curves for 
70 cm. f.s.d. are given in Table V. In the 
same table are shown values of Fj for zero 
area (primary beam). The values for zero 
area were obtained by combining the 
water transmission curve for each h.v.l. 
with inverse-square law for each f.s.d. 
This was done graphically, using tracing 
paper over semilogarithmic rulings. 

By inspection of Table V it is seen that 
in only one case is the fractional difference 
between a measured value of Fj and the 
corresponding value for zero area as large 
as 4 per cent. 

It is concluded that the values of Fj 
obtained for zero area may be used for all 
areas with sufficient accuracy for clinical 
purposes. Figure 16 gives values of F^ 
calculated graphically from the water 
transmission curves in Figure 8 for focal 
skin distances from 30 cm. to infinity. 
The values for infinity correspond to the 
transmission curves unmodified by inverse- 
square law. 

Since our data for f.s.d. ’s other than 
70.7 cm. are rather few, we wished to 
check the validity of applying values of F^ 
obtained for zero area to finite field sizes. 
From the tables of Mayneord and Lamer- 



Fig. 11. Method of straightening the Standard 
Dn/Do Curve. It is seen that the Standard Curve (Ci) 
plotted on semilogarithmic rulings is very nearly 
straight in the portion of its length corresponding to 
percentages less than about 35 per cent. The straight 
portion is continued upward (Cs) until it intersects the 
left-hand edge of the graph. This intersection is taken 
to represent 100 Dn/Do at the surface (zero depth). 
Horizontal lines representing 90 per cent, 80 per cent, 
etc., are obtained by projecting Ci upward on C 2 as 
shown. 

The same Dn/Do values will be obtained from either 
curve with its associated ordinate scale. For e.xample, 
at 1.8 cm. either curve gives 70 per cent. It is evident 
that there is no significance attached to the particular 
choice of shrinking factor for establishing the Standard 
Curve. The new scale of ordinates for Cs could have 
been obtained just as well from the original curve before 
shrinking. 

It is to be noticed that the straightened curve C 2 is 
not able to represent the curve Cj at the beginning 
where the latter rises slightly above 100 per cent just 
below the surface. The ordinate scale is left blank over 
this part of C 2 . For information about D„/Do ratios 
immediately below the surface, refer to the original data 
in Figs. 9o-fe. 


ton (5) we took D„/Do ratios for 50 and 
100 cm. f.s.d., for fields of 0, 50, 100, 200, 
and 400 cm.* and for 1.5, 2.0, and 5.0 
mm. Cu h.v.l. These ratios were then 
plotted on tracing paper over Figure 13. 
From the resulting curves, the ratio 
Fso cm./Fioo cm. was obtained for each 
h.v.l. and field size and compared with the 
corresponding ratios obtained from Figure 
16. Surprisingly good agreement was 
found, there being no differences larger 
than 2 per cent. 
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More Acairate Presentation of DJDq 
R atios: The Standard Curve is only an 
approximate representation of most of the 
Dn/Do curves of Figures Qa-k. While the 
approximation is accurate enough for most, 
if not all, clinical requirements, it seems de- 
sirable to show all the measured curves in 
relation to the Standard Curve. This is 
done in Figures 17a and b. 

If a Dn/Do cuTA^e is desired for a given 
set of conditions, the first step is to draw a 
straight line on Figure 13 for the appro- 


expanding the abscissas, ordinate differ- 
ences from Figures 17a and b may be trans- 
ferred directly as corrections to an ex- 
panded curve drawn on Figure 13. This 
can be done with a pair of dividers or 
simply by eye. 

The effect of non-homogeneity is illus- 
trated by the curves of group b in Figure 
17a. The dotted curve corresponds to a 
well filtered beam, while the other curves 
of the group are for a poorly filtered radia- 
tion.® It is to be noticed that the dotted 



Fig. 12. Measured ratios of surface dose to free air dose. The actual field sizes corresponding to th 
round numbers shown on the chart were 10, 25, 49, 97, 190, and 385 cm.- _ i /? 

The reader may find it convenient to make a graph in which surface to air ratios shown here are piotte 
against field size for the h.v.l.’s which he customarily employs. 


priate depth factor. This line is the ex- 
panded Standard Curve, and is an approxi- 
mate D„/Do curve for the given condi- 
tions. The degree of approximation for 
the particular case can be seen at a glance 
in Figures 17a and b by referring to the curve 
which most nearly corresponds to the con- 
ditions in question. If the approximation 
is not so good as desired, the expanded 
Standard Curve can be redrawn in ac- 
cordance with the appropriate curve in 
Figures 17c and b. This is easy to do, since 
the same ordinate scale is used in Figure 13 
and Figures 17a and b. Since ordinates are 
unaffected by the process of shrinking or 


curve and corresponding full line curve 
cross near the 25 per cent level, so that the 
“depth factors” are not greatly influenced 
by homogeneity, at least at low voltage^ 
where homogeneity is less easily obtained 
with adequate output. 

As explained in the preceding section, 
several D„/Do curves were plotted on 
Figure 13 using data from the tables ot 


» The lightly filtered beams used therapy atjrolt- 
ges below about 100 kv, may be much 1 ms ho f 
us even than those represented by solid hues i S 
of Figure 17o. Dr. Edith Quimby has cate" <’“1? j, 
jntion to curves for low-voltage therapy beams 

iffer in shape from ours by a considerabk ani > 

ist in the manner to be expected from Figur 
lieir greater inhomogeneity. 
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Fig. 13. Standard Do/Do curve (percentage depth dose). 
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Table VI : Exit Intensities 


h.v.l. 

Area, 

Depth, 

De(meas.), 

D, 

Dn/Do 

Do (calc.). 

De(calc.) 

mm. Cu 

cm.^ 

cm. 

r/min. 

r/min. 

r/min. 

De(meas.) 

0.23 (h = 2.2) 

200 

13.9 

5.6 

45.4 

0.136 

6.2 

1.10 

0.55 

100 

12.1 

6.82 

34.7 

0.215 

7.45 

1.09 


100 

22.7 

1.17 

34.7 

0.0375 

1.30 

1.11 

7.4 

200 

17.0 

9.95 

46.7 

0.227 

10.6 

l.OB 


D = free air dose. 

De (meas.) = measured value of exit dose. De (calcd.) = D-Dn/Do. 



IMayneord and Lamerton (5). In most 
cases the Dn/Do ratios of these authors 
agree tvith ours well enough to satisfy 
chnical requirements. However, for small 
field sizes and 20 cm. depth the values of 
iMayneord and Lamerton tend to be con- 
siderably larger than ours; in one case 
(5 mm. h.v.l., 100 cm. f.s.d.) by as much as 


30 per cent (allowing for the correction to 
our Standard Cur\’'e obtained from Figure 

It is gratif5dng that the values of Do/ 
(surface to free air ratios) given by May- 
neord and Lamerton agree very closely 
with oiu- results; the greatest fractiona 
differences being around 3 per cent {e-S-> 
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135 per cent compared to 131 per cent). 
Their values are nearly all on the low side as 
compared to ours. The surface to air 
ratios given by Quimby and others (14) 
likewise agree with ours within clinical 
accuracy, the largest fractional difference 
being 6 per cent on the high side for 0.3 
mm. Cu h.v.l. and 400-cm.^ area. 

Application of D„fDo Ratios to Exposures 
with Compression Cones: If a layer of or- 
ganic material is placed on the skin at the 
entrance portal, the upper surface becomes 
the effective zero depth. By reference to 
Figures 9a-^, it is seen that at depths of 
more than 2 or 3 cm. an error of 0.5 cm. in 
depth usually introduces a fractional error 
of from 5 to 10 per cent in the D„/Do 
ratio. This may be avoided by simply 
including the thickness of covering organic 
material in the depth. 

The skin intensity under 0.5 cm. of 
covering material (as measured with a 
thick-walled chamber) may be taken as 
equal to the surface intensity within 1 or 2 



CU HVL - MM 

Fig. 16. Values of Fd calculated for zero area. (To 
be used for all areas.) 

per cent, as may be seen from Figures 
%a-k. 

While, strictly speaking, the free air 
dose should be measured at the position of 
the upper surface of the layer of organic 
material rather than the skin, the effect of 
this refinement even at short focal skin 
distances would be little more than 2 per 
cent. 
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Fig. 17a. D„/Do curves compared with the standard curve (heavy straight line) ; f.s.d. 70.7 
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Fig. lib. Da/D, curves compared with the standard curve (heavy straight line) ; f.s.d. 50 and 141 
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Exit Doses: Since the exit dose is usually 
small, a fractional error of even 10 per 
cent in its determination will introduce an 
error of only 1 or 2 per cent in the total 
cross-fire skin dose. 

A few exit intensity measurements were 
described in Part 4, the results being given 
in Table VI. These measurements in con- 
junction with the following discussion sug- 
gest a simple procedure for getting exit 
doses with sufficient accuracy for clinical 
requirements. 

In order to form an approximate picture 
of exit dose relationships, consider a beam 
of radiation in an infinitely deep phantom. 
Assume for the moment that at all depths 
the same fraction of the forward moving 
radiation (primary beam plus forward 
scatter) is scattered backward as at the 
surface. This amounts to saying that the 
forward moving radiation is the same frac- 
tion of the total intensity at all depths 
including the surface. Or, since the 
forward moving radiation at a given 
depth may be taken as the exit intensity : 

De/Dn = D/Dfl. 

Hence : 

De = (D/Do) -Da - D- (D„/Do) . 

Or, the exit dose is equal to the free air dose 
viultiplied by the depth to surface ratio. 

The relation just derived will not be ex- 
pected to hold very closely, since the frac- 
tion of radiation scattered back is cer- 
tainly not the same at all depths, as was 
assumed. However, all the exit doses cal- 
culated in this way, and shown in Table 
VI, are in error on the "safe side,” from a 


clinical standpoint, being 6 to 11 per cent 
larger than the corresponding measured 
values. 

Depth Factor as an Index of Penetration: 
Referring to Figure 13, it is seen that the 
depth factor for any beam is proportional 
to the depth at which a D„/Do ratio (per- 
centage depth dose) of 25 per cent is ob- 
tained. To the degree of approximation to 
which the actual D„/Do curves are repre- 
sented by the Standard Curve (see Figures 
17a and b), the' same statement applies for 
all D„/Do ratios. Thus the depth factor is 
a convenient measure of the "penetration” 
of a beam, and the ratio of the depth factors 
of two beams is an index of their relative 
penetration. The relation of penetration 
to h.v.l., field size, and f.s.d. may be studied 
in Figures 14, 15, and 16. 

Inspection of Figure 14 shows that im- 
provement in penetration with increasing 
h.v.l. is not limited to small field sizes. 
For example, in going from 1.35 to 8.7 ram. 
h.v.l. the depth factor increases by 33 per 
cent for 50-cm.^ and 27 per cent for 400- 
cm.2 fields. 

It is of interest to compare the depth 
factors obtained from Figure 15 for three 
beams of lOO-cm.^ area: (a) 200 kv., 
0.5 mm. Cu filter, 1 mm. Cu h.v.l.; {b) 
400 kv., 2 mm. Cu filter, 4 mm. Cu 
h.v.l.; (c) 1,000 kv., 9 mm. Cu h.v.l. The 
corresponding depth factors are 2.45, 2.77, 
and 3.33. It is seen that the 400-kv. beam 
has 13 per cent and the 1,000-kv. beam 36 
per cent more penetration than the 200- 
kv. beam. 


Arrangements have been made to furnish at cost positive photostats 
(black lines on white) of the original drawings for Figures 12, 13, 14, 15, 
16, 17a and b. Figure 13, for example, is 9 in. X 14 in. The set may be 
had by sending §2.00 to H. A, Rogers Co., 815 Marquette Ave., Minne- 
apolis 2, Minn. Extra copies of Figure 13 may be had for $0.35 each. 
One or two of these may be useful as work sheets in preparing dosage 
tables for the reader’s customary treatment conditions. Or the appropri- 
ate lines drawn on Figure 13 may be used in place of percentage depth 
dose tables. 

A copy of the Summarized Instructions for Using Dosage Charts, ap- 
pearing on page 399, will be fiunished with the charts. 
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Summarized Instructions for Using Dosage Charts 


It is desired to find surface intensity, Dq, 
depth intensity, D^, and exit intensity, 
De, for given values of half-value layer, 
field size, and focal skin distance. 

These results, for points on the axis of 
the beam (center of field), are obtained in 
the following steps : 

1. Measure the free air intensity, D, 
in r/min. at the point corresponding to the 
center of the skin field (e.g., 20 r/min.). 

2. From Figure 12 find the value of the 
“Surface to Air Ratio’’ Dq/D, for the given 
h.v.l. and field size. Multiply Dq/D by D 
to get the surface intensity, Dq (e.g., 125 
per cent of 20 r/min. = 25 r/min.). 

3. In step 4, a “depth factor,” F, will be 
required. From Figure 14 or 15 find the 
factor F70, which is the desired depth 
factor in cases where the focal skin dis- 
tance is 70 cm. 

In case the f.s.d. is larger or smaller than 
70 cm., obtain a correction factor, Fd, 
from Figure 16. Multiply F70 by Fq to 
get the depth factor F. 

4. On Figure 13 draw a straight line 
from the upper left-hand corner through 
the point on the 25 per cent line correspond- 
ing to the depth factor, F, just obtained. 

The straight line thus drawn will be an 
approximate Dn/Do (percentage depth 
dose) curve for the given conditions. 

The depth intensity, Dn, for any de- 
sired depth may be obtained by multiply- 
ing the Dn/Do ratio for that depth by the 
value of Dq obtained in step 2 {e.g., 20 
per cent of 25 r/min. = 5 r/min.). 

5. The special ordinate scale of Figure 
13 was chosen so that the straight line 


(Standard) Dn/Do curves would approxi- 
mate the actual curves closely enough for 
clinical requirements, except possibly in 
some cases for the smallest field sizes 
(around 10 cm.^). 

The degree of approximation can be 
seen in any particular case by examining 
curves in Figures 17a and b for conditions 
similar to those under consideration. If 
desired, the straight fine curve drawn in 
Figure 13 can be corrected by transferring 
to it the ordinate deviations found in an 
appropriate curve in Figures 17a and b. 
This is easily done with a pair of dividers, 
or simply by eye, since the same ordinate 
scale is used in Figures 13 and 17, and since 
ordinate relations are unaffected by the 
different abscissa scales. 

6. If the skin is covered with a layer of 
organic material, the thickness of this 
layer should be added to depths below the 
skin surface. The skin dose will be practi- 
cally unaffected by the additional ma- 
terial. (This last statement refers to x-ray 
dosage in roentgens and does not exclude 
the possibility of an appreciable effect of 
the surface layer on secondary electron 
equilibrium with high-voltage radiation.) 

7. To get an approximate value of the 
exit intensity, simply multiply the Dn/Do 
ratio for the depth of the exit surface by 
the free air intensity, D {e.g., 20 per cent of 
20 r/min. = 4 r/min.). It appears that 
exit doses obtained in this way are likely to 
be from 5 to 10 per cent higher than actual 
values. Since the exit dose is usually only 
a small part of the total cross-fire dose, this 
error, which is on the “safe” side, is of no 
importance. 
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EDITORIAL 


Radiology and Physics 


Advancing radiological technique brings 
with it problems of organisation and hu- 
man relationships. An important example 
arises in radiation therapy, where the clos- 
est collaboration between radiologist and 
physicist is now recognised to be essential; 
yet even to most physicists the problems 
appear strange and bewildering, and it is 
scarcely surprising that medical radiolo- 
gists find increasing difficulty in following 
the detailed mathematical and physical 
studies of the techniques which are now 
emerging. 

We may take the view that the medical 
man has so many problems of his own that 
it is quite impossible and undesirable for 
him to attempt to follow^ these details, and 
similarly the physicist may find what is to 
the radiologist the most elementary anat- 
omy and pathology a maze of hopeless 
sounds. Unless the medical radiologist 
understands something at least of the 
power and limitation of the physical meth- 
ods, he will certainly not be able to make 
best use of his physical colleagues, who in 
their turn will be unable to make relevant 
suggestions of alteration in technique or 
criticisms of present procedures unless at 
least superficially acquainted with the 
medical radiologist’s mode of speech. 

One of the most efficient ways of bring- 
ing together these two groups of people 
with divergent methods of training, and 
therefore outlook, lies in the physicist 
attending regularly at radiological clinics 
and seeing there the difference between a 
neat diagram of radiation fields and cancer 
in its most unmathematical forms. The 
radiologist on his part will find regular vis- 
its to an experimental laboratory stimulat- 
ing and perhaps chastening experiences, 

A good deal might be done to relieve 


the situation by a more systematic training 
of the hospital physicist. Frequently even 
a change in mathematical approach to a 
problem will make collaboration much 
easier. For example, it will be found in 
studying radiation distributions that the 
medical radiologist will visualize results 
much more clearly if the physicist avoids 
formal mathematical analysis, substituting 
geometrical methods. A formula is an- 
athema, but the shape of an isodose surface 
is almost anatomy. The physicist, too, 
is apt to think his job is done when he 
states, let us say, “that for a length of 2.7 
cm. the dose in a certain plane does not fall 
below 90 per cent.” Such a statement 
means little to most medical radiologists, 
but expressed in the form that “the 90 
per cent isodose surface stretches anteri- 
orly from the lower border of the hyoid 
bone to the upper border of the cricoid 
cartilage” instantly brings a look of relief 
and gratitude. This method of approach 
implies that the hospital physicist should 
be instructed in elementary anatomy, so 
as to be able to take a more intelligent in- 
terest in the parts of the body he helps to 
treat, as well as to be able to transmit his 
hard-won information in a more accept- 
able form to his medical colleagues. The 
anatomy taught to the physicist should of 
necessity be of rather a special variety, 
which we might describe as “geometrical 
anatomy,” Size, shape, and position are 
of more importance to him than structure 
or function, w^hich clearly lie outside his 
province. 

It must be emphasized that the correct 
physical approach to a therapeutic prob- 
lem lies in the recognition of the para- 
mount importance of the tumour dose in 
roentgens. One cannot help feeling, look- 
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ing at the present-day techniques, that we 
are still hypnotised by the skin. From a 
physical point of view the rational way of 
planning a treatment is to decide the shape 
and extent of the volume which we wish to 
treat and deduce from this information the 
size and shapes of the fields we should em- 
ploy on the surface. So far, little work of 
this kind has been done, and how far it may 
proA^e possible in practice we do not yet 
know, but it seems, from the physical point 
of view, the right way of beginning. More- 
over, the treatment should be planned 
before it commences, and the physical in- 
vestigations be more than a postmortem 
study of the errors we have made. 

It has usually been thought that too close 
a rehance on physical methods leads to 
cast-iron techniques and standardised dos- 
age. This is indeed a grave error, and the 
reverse is more nearly true. There can 
be no doubt that variation of size and 
condition from patient to patient is 
of the utmost importance, and the 
standardisation of technique is becoming 
increasingly indefensible, since the de- 
tailed physical studies now provide the 
necessary information to enable adjust- 
ment of technique from patient to patient 
to be made on a rational basis. Such 


physical studies tend towards flexibility 
rather than standardisation. This is an 
important lesson for both radiologist and 
physicist to learn, and they are more likely 
to learn together than separately. 

Only the closest personal collaboration 
of radiologist and physicist, only the daily 
discussion of mutual problems, only the 
realisation that the medical man has final 
responsibility but the physicist an in- 
dispensable interest, can solve the problem 
of one of the most important applications 
of science in medicine. The physicist 
must reahse that; however fascinating and 
important his more academic problems, 
his primary responsibihty in this respect 
is to be useful, while on the part of the 
medical radiologist we should ask for a 
more enlightened understanding of the 
importance of the physicist not only in 
solving the technical day to day problems, 
but also as a spearhead of the attack on the 
fundamental biophysical problems of the 
structure of living material and its inter- 
action with radiation. 

W. V. Mayneord 

Physics Department 

The Royal Cancer Hospital (Free) 

London 





ANNOUNCEMENTS AND BOOK REVIEWS 


CLEVELAND RADIOLOGICAL SOCIETY 

In commemoration of the semicentennial anni- 
versary of Roentgen’s discovery of x-rays, exhibits 
and lectures are being jointly planned by the Cleve- 
land Radiological Society and the Museum of the 
Cleveland Medical Library, Dr. Otto Glasser, 
eminent Cleveland physicist and friend of Roentgen, 
is conducting the arrangements. 

Current officers of the Cleveland Radiological 
Society are John O. Newton, M.D., President; 

J. Robert Andrews, M.D., Vice-President; Don 
D. Brannan, M.D., Secretary-Treasurer. 

DENVER RADIOLOGICAL CLUB 

At a recent meeting of the Denver Radiological 
Club, Dr. George Unfug of Pueblo was elected Presi- 
dent; Dr.' John H. Jamison of Denver was elected 
Vice-Pre.sident ; Dr. Leonard G. Crosby and Dr. 

A. Page Jackson, Jr., were re-elected Treasurer and 
Secretarj’’, respectively. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 

The next meeting of the Pennsylvania Radio- 
logical Society will be held May 5 and 6, at the 
William Penn Hotel, Pittsburgh. 

CANCER TEACHING DAY 

A Cancer Teaching Day program will be presented 
at the Hotel Statler, Buffalo, N. Y., on April 2G, 
under the auspices of the Erie County Medical 
Society, the Buffalo Academy of Medicine, the 
Medical Society of the State of New York, the Uni- 
versity of Buffalo School of Medicine, and the Divi- 
sion of Cancer Control of the New York State De- 
partment of Health. 

The speakers will be Dr. Donald Guthrie on 
“Diagnosis and Surgical Treatment of Carcinoma of 
the Breast;’’ Dr. Lloyd F. Craver on “What Can 
the General Practitioner Do About Lowering Cancer 
Mortality?” Dr. Hayes Martin on “The Diagnosis 
and Curability of Intraoral Cancer;” Dr. John H. 
Garlock on “Carcinoma of the Colon.” 

Letter to the Editor 

Dear Sir: 

It is with sincere pleasure that we have noticed 
and welcomed the regular attendances of an increas- 
ing number of U.S.A.M.C. roentgenologists at the 
scientific meetings of our three Radiological Socie- 
ties — the British Institute of Radiology, the Faculty 
of Radiologists, and the Section of Radiology' of the 
Royal Society of Medicine. 

Usually', the tliree Societies hold their meetings on 
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the third Thursdays and Fridays in each month, in 
London. 

We write as the Presidents of the three Societies 
to express the appreciation we have all felt of the 
interest shown and of the part played in discussion 
by our American radiological colleagues, and to say 
that their continued attendances will be warmly 
welcomed whilst they remain in Britain. Many of 
us wish that we could have offered more private 
hospitality, but this has been difficult to achieve 
because of numerous wartime restrictions. 

Our American visitors have undoubtedly helped 
towards the continued success of our meetings, 
which are by no means easy to arrange because of the 
extreme pressure of work on radiologists at the pres- 
ent time, and secondarily because of travelling 
difficulties. 

We remain, 

Yours sincerely, 

Rohan Williams 
(British Institute of Radiology) 
Ralston Paterson 
(Faculty' of Radiologists) 

J. L. Grout 

(Section of Radiology, Royal 
Society of Medicine) 

Postscript: Full information may be obtained from 
the Secretaries at; 

British Institute of Radiology, 32, Welbeck 
Street, London. W.l. 

Faculty of Radiologists, 45, Lincolns Inn Fields, 
London. W.C. 

Section of Radiology, Royal Society of Medicine, 
1, Wimpole Street, London. W.l. 

Books Received 

Books received are acknowledged under this 
heading, and such notice may be regarded as recogni- 
tion of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 
permits. 

Super-Voltage X-Ray Therapy. A Report 
FOR the Years 1937-1942 on The Mozelle 
Sassoon Supervoltage X-Ray Therapy De- 
partment, St. Bartholomew’s Hospital. By 
Ralph Phillips, M.S., M.B., F.R.C.S., D.M. 
R.E., Sir Halley Stewart Fellow, with the technical 
assistance of G. S. Innes, B.Sc., A.M.I.E.E., 
Physicist to the Mozelle Sassoon Department. 
With a Foreword by The Rt. Hon. The Lord 
Horder, G.C.V.O., M.D., F.R.C.P. A volume 
of 142 pages, with 95 illustrations. Published 
for The Sir Halley Stewart Trust by H. K. Lewis 
& Co., Ltd., London, 1944. Price IGs. net. 
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In Memoriam 

VERNOR M. MOORE, M.D. 

1886-1944 

Vemor M. Moore, a member of the Radiological 
Society of North America since 1919, died at his 
home in Grand Rapids, Mich., Dec. 30, 1944, after 
a brief illness. 

Doctor Moore was bom in Freeport, Mich., Feb. 
10, 1886. He received his preliminarj' education 
at Olivet College and was graduated in medicine 
from the University of Michigan in 1911. Soon 
after his graduation he located in Grand Rapids, 
where he was associated with the late Dr. Richard 
R. Smith. Doctor Moore’s interest in roent- 
genology led him to devote his entire time to that 
specialty, and he opened his orvn offices in 1918. 

Doctor Moore led an active life and had a large 
practice. He was particularly interested in radia- 
tion therapy and in chest lesions. That his pro- 
fessional colleagues appreciated his efforts and 
interest in medicine is indicated by the high regard 


in which he was held and the important offices he 
filled in his local and state medical societies. He 
served as Councilor for the Michigan State Medical 
Society for ten years, and at the time of his death 
was President-Elect of the State Medical Society. 
He was Past-President of the Kent County Medical 
Society and the Michigan Association of Roentgen- 
ologists. He was much interested in anti-tubercu- 
losis activities and was a member of the Board of 
Directors of his local Anti-Tuberculosis Society for 
several terms. In addition to membership in the 
Radiological Society of North America, Doctor 
Moore was a member of the American Roentgen 
Ray Society and a diplomate of the American 
Board of Radiolog 3 ^ 

Doctor Moore was a congenial host, and a visit 
with the Moore family was an event to be eagerly 
anticipated and recalled with pleasure. His many 
friends in the medical profession will be grieved to 
leam of his untimety deatli. He is survived by his 
wife, three sons, and a daughter. One of the sons, 
Gordon, is in military service abroad. 

E. R. WiTWER, M.D. 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note . — Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America. — Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Sjracuse 2, 

N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 540 N. Michigan Ave., Chicago 11, 111. 
Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic; 
Cleveland 6, Ohio. 


ARKANSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., A%val Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Carl- 
ton L. Quid, University Hospital, Medical Center, San 
Francisco 22. Meets monthly on the third Thursday 
at 7:45 p.M., first six months of the year in Lane Hall, 
Stanford University Hospital, and second six months 
in Toland Hall, University of California Hospital. 

COLORADO 

Denver Radiological Chib. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meeting 
third Friday of each month at the Denver Athletic 
Club. 


CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
— Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, 

Charles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meetings t^rice annually, in November and 
at the annual meeting of State Aledical Association. 

ILLINOIS 

Chicago Roentgen Society. — Secretary, Fay H. Squire, 
M.D., 1753 W. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November, January, February, March, and April. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring- 
field. _ Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology.— 
Secretary, Frank S. Hussey, M.D., 250 East Superior 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Secretary, Arthur W. Erskine, 
M.D., Suite 326 Higley Building, Iowa City. Holds 
luncheon and business meeting during annual session 
of Iowa State Medical Society. 


KENTUCKY 

Kentucky Radiological Society. — Secretary-Trmsurer, 
Sydney E. Johnson, 101 W. Chestnut St, Louisville, 
LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at offices of members. 


MARYLAND 

Baltimore City Medical Society, Radiological Section^ 
Secretary, Walter L. Kilby, M.D., 101 W. Read St., 
Baltimore 1. Meets third Tuesday of each month. 
MicmGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to Ma^ 
inclusive, at Wayne County Medical Society cm 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists^Secrm y 

Treasurer, E. M. Shebesta, M.D., 1429 David W ■ 
ney Bldg., Detroit. Meetings quarterly by announ 
ment. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, 
Stenstrom, M.D., Minneapolis General Hospital, 
neapolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. 

Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each n^°nth. 

St. Louis Society of Radiologists. — Secretary, B 
Ernst, M.D.. 100 Beaumont Medical Bldg. 
fourth- Wednesday of each month except jun ,j > 
August, and September, at a place designate y 
president. 

NEBRASKA 

Nebraska Radiological Society. -y-Secre^ry-Treasu^ 
Donald H. Breit, M.D., University of Nebr^ka Bo^ 
pital, Omaha 5. Meetings third Wedn^day of 
month at 6 p.m. in either Omaha or Lincoln. 

new engl^ _ Wjimp- 

New England Roentgen Ray Society (Maine, 
shire, Vermont, Massachusetts, and Massachu- 

Secretary-Treasurer, George Levene, M.iJ., Meets 
setts Memorial Hospitals, Bostori, M ^ 
T^onthlvon third Fridav at Boston Medical uoraxy 
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NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. 
Meetings at Atlantic City at time of State Medi- 
cal Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklytt Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 8S0 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St., New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 
M.D., 1061 ReiboldBldg., Dayton 2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Qeveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown,_M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pewtsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
bociety meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Eobert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
October to May, in Thomson Hall, College 
ot Physicians, 21 S. 22d St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
wster M J. Freedman, M.D., 4800 Friendship Ave., 
tteburgh 24, Pa. Meetings are held on the second 
vednesday of each month at 4:30 p.m., from October 
N Pittsburgh Academy of Medicine, 322 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming. 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas-Forl Worth Roentgen Study Chib. — Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Texas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 

Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, Baylor Hospital, Dallas. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan6 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin Slate Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison 6, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 

CANADA 

La Societe Canadienne-Fran;aise d’Electrologie el de 
Radiologic Medicates. — General Secretary, Origtae Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 

CUBA 

Sociedad de Radiologia y Fisioterapia de Cuba. — Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD AND NECK 

Non-Secreting Cysts of the Maxillary Sinuses, 
with Special Reference to the Roentgen Aspects and 
Diagnosis of the Large Types. Jack W. Grossman 
and Harold D. Waltz. Am. J. Roentgenol. 52: 136- 
144, August 1944. 

In a series of 80 consecutive roentgen examinations of 
the sinuses, 13 cases of probable antral cysts were found. 
Six of these were of the non-secreting type, filling the 
entire antrum. 

The classification of cysts of the maxillary sinus given 
by Lindsay (Laryngoscope 52: 84, 1942) is quoted, as 
follows : 

1 . Benign cysts arising from the jaw or teeth 

(а) Follicular (dentigerous) cyst 

(б) Radicular (root cyst, dental cyst) 

(c) Median anterior maxillary cyst 

2 . Benign cysts arising from the sinus mucosa 

(a) Secreting cysts 
Gland or mucous cysts 
Mucocele 

(b) Non-secreting cysts of sinus mucosa 

Of these various types, the most common is the non- 
secreting cyst. This varies in size and location but 
tends eventually to gravitate downward to the most 
dependent portion of the antrum. It arises in the sub- 
epithelial connective tissue as a result of fluid retention 
in the connective-tissue spaces. It probably is caused 
by the action of bacterial toxins resulting from infec- 
tion producing damage of the capillary walls and alter- 
ing their permeability. 

Diagnosis is dependent largely upon roentgen exami- 
nation, since clinical signs and symptoms may be absent 
and there may be little interference with transillumina- 
tion. Small cysts are readily recognized by the con- 
trast afforded by the air around them. They differ from 
polyps in that the lining membrane is usually normal. 
Large cysts may cause complete opacity of the antrum. 
Of significance in diagnosis is the fact that the shadow 
does not change in the upright and recumbent pro- 
jections. Also, there is no alteration in the bony wall to 
indicate infection, pressure atrophy, or invasion. These 
findings aid in differentiation between large cysts and 
acute inflammatory lesions, pol3T5s, mucocele, and 
carcinoma. The absence of significant clinical symp- 
toms (except toothache when the cyst is under pressure) 
and the knowledge that the sinus transilluminates well 
make the diagnosis more certain. 

L. W. Paul, M.D. 


THE CHEST 

The Blood Supply of the Stemiun. 1. X-Ray 
Studies of Injected Sternums Showing Venous Return. 
Philip Pizzolato. New Orleans M. & S. J. 97: 71-72, 
August 1944. 

Investigations of the blood supply of the sternum 
were carried out with 5 per cent ferric ferrocyanide and 
lead chromate as blue and yellow pigments, in a 20 per 
cent vinylite solution in acetone. The former is excel- 
lent for translucent preparations, while the latter is 
more opaque to the x-rays. In these studies, 1 to 6 c.c. 
of the mixture was injected in the manubrium and in 
various portions of the body of the sternum. The 
medium flowed with slight difficulty and soon entered 
the sternal tributaries of the mammary vein. The 
bones were x-rayed and then cleared in oil of winter- 
green. The author found no sternum in which large 
blood vessels ran through the body, as reported by 
Tocantins (Proc. Soc. Exper. Biol. & Med. 45: 292, 
1940); in the adult he observed a few large branches 
anastomosing at the lower portion of the sternum, and 
in children, small branches connecting one center of 
ossification with another. 

Agenesis of the Lung. Anibal Roberto Valle and 
Evarts A. Graham. J. Thoracic Surg. 13: 345-356, 
August 1944. 

A review of the literature shows 38 proved cases of 
agenesis of the lung. All of these cases are abstracted 
briefly in tabular form, and 2 additional examples are 
presented. One of the patients, a forty-one-year-old 
woman, was explored and the diagnosis verified. In the 
second patient, a five-year-old boy, the diagnosis was 
not proved. In each case it was the left lung which was 
absent, an observation which is twice as common as 
absence of the right lung. The x-rays showed a uniform 
opacity of the left lung field with a high diaphragni, 
shift of the mediastinum to the left, and narrowed 
intercostal spaces. Bronchography revealed a short 
left main bronchus with complete occlusion. Bron- 
choscopy showed the bronchus to end abruptly wdth a 
smooth mucosa and no suggestion of a tumor. 

There are usually no acutely distressing symptoms 
in agenesis of the lung, but dyspnea, cyanosis, an 
harsh breathing are common, and young patients do no 
develop as well or as rapidly as normal children. 

[Deweese and Howard (Radiology 42: 389, Apn 
1944) were able to find in the literature 43 
congenital absence of the lung, to which they ad e 
another. — Ed.] H. O. Peterson, M. 


Hyperparathyroidism, with Failure to Recalcify 
After Removal of Parathyroid Adenoma (A Case Re- 
port). Charles P. Voltz and Katharine Smull. Ann. 
Int.Med.21: 329-332, August 1944. 

A parathyroid adenoma was removed from a patient 
with a history of repeated pathological fractures and 
roentgen evidence of generalized skeletal decalcification 
associated with cystic and fibrotic bone changes. Five 
years later the roentgen picture of decalcification was 
unchanged, in spite of the fact that there was no evi- 
dence of recurrent hyperparathyroidism. The authors 
attribute this to arrested osteoblastic activity. 


Closed Intrapleural Pneumonolysis. C. G. Bayliss. 

M. J. Australia 2: 129-137, Aug. 5, 1944. 

The suitability of a patient for intrapleural P”® 
monolysis rests primarily on the roentgen exarama lo , 
supplemented by fluoroscopic observation. ^ , 

author’s experience, the preoperative opinion ® 
patient was unsuitable for pneumonolysis ivas se 
incorrect; while in many persons in whom it was op 
to perform a complete pneumonolysis this cou 
only partially accomplished, if at all. _ f-pnts 

This report is based on 143 operations on llopjr ' 

In 65 cases complete pneumonolysis was carrie 
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{i.e., all adhesions preventing effective collapse of the 
lung were freed), and in 59 of this group relaxation of 
the lung was satisfactory. In 35 patients an incom- 
plete pneumonolysis -was done, and in 11 of these re- 
laxation was satisfactory. The operation 4vas thus 
of value in 70 cases. 

In 10 of the 115 patients major complications de- 
veloped. Severe hemorrhage occurred in 3 cases, and 
empyema in 7, including 1 of the 3 with hemorrhage. 
In 5 the empyema was proved to be tuberculous, while 
in the remaining 2 it was believed to be so. In 4 in- 
stances the empyema was secondary to a spontaneous 
pneumothorax. Spontaneous pneumothorax also de- 
veloped in 1 additional patient. A subsequent oblitera- 
tive pleuritis occurred in several cases at varying periods 
after operation. 

The author believes that practically all tuberculous 
patients undergoing collapse therapy should be given 
the benefit of thoracoscopic examination and, when 
possible, pneumonolysis, as the results are better both 
from the point of view of complications and control of 
the pulmonary lesion. Ellwood W. Godfrey, M.D. 

Syphilis and Pulmonary Tuberculosis in the Negro. 
Reuben Hoffman and George G. Adams. Am. Rev. 
Tuberc. SO: 85-95, August 1944. 

In an attempt to determine whether the presence of 
syphilis in the Negro influences the course of pulmonary 
tuberculosis, comparison was made of a group of adult 
Negroes who had pulmonary tuberculosis and syphilis 
with a group who had tuberculosis alone. The material 
consisted of 1,705 consecutive sanatorium admissions. 
Of the 1,705 patients, 507 had positive serologic tests. 
The percentages of syphilis in the minimal, moderately 
advanced, and far advanced stages of tuberculosis were 
fairly comparable, being 24.7 per cent, 29.2 per cent, 
and 31.1 per cent, respectively. No significant differ- 
ences were noted in the pathologic types of the tuber- 
culous disease in the two groups and the death rates 
were similar. The conclusion is reached that the 
presence of syphilis does not alter the course of pul- 
monary tuberculosis. 

Concerning the question of antissrphilitic treatment 
in patients with tuberculosis, it is recommended that 
such treatment be given only when the prognosis for the 
latter disease is good. Two conditions offer exceptions 
to this rule, i.e., pregnancy and the presence of syphilis 
in an infectious stage. These require antis 3 q)hilitic 
therapy regardless of the outcome of the tuberculosis. 

L. W. Paul, M.D. 

Postoperative Emphysematous Bullae Following 
Lung Abscess. Waldo R. Oechsli. Am. J. Roentgenol. 
52: 145-148, August 1944. 

A case is reported of a patient with a lung abscess 
which was drained surgically, following which there was 
a clinical cure. Postoperative roentgen studies, includ- 
ing planigrams, revealed persisting shadows, which 
■were interpreted as emphysematous bullae, in the region 
of the previous abscess. The -ivalls of these rarefactions 
were thin, being of uniform thickness, and there was no 
associated density in the adjacent lung. The case is re- 
ported as another residual complication following lung 
abscess. Such bullae, if seen for the first time without 
a knowledge of the preceding infection, might be diag- 
nosed as congenital cystic disease. 

L. W. Paul, M.D. 


Benign Pulmonary Changes in Arc-Welders: Arc- 
Welder’s Siderosis. J. A. Groh. Ohio State M. J. 
40: 732-735, August 1944. 

Pulmonary changes demonstrated roentgenographi- 
cally in arc-welders’ chests have been observed since 
1936. They were believed to occur only when welding 
was done in closely confined and poorly ventilated 
spaces. The author studied 83 of 125 welders in an 
industrial plant providing screening from ultraviolet 
radiation and suction ventilation in a large open build- 
ing. These precautions were considered adequate pro- 
tection. 

After exclusion of all with histories of exposure 
to silica dusts, 71 per cent -of the welders were found to 
have fine nodulations evenly distributed over the lung 
fields. The individual lesions varied from 1 to 3 mm. 
in diameter, were sharply defined, roughly rounded, 
and more numerous near the hila. The lungs were 
normal except for the nodulations. There was no evi- 
dence of enlarged hilar nodes, increased fibrous tissue, 
inflammatory changes, thickened pleurae or septa, or 
adhesions. These points are important in differentiat- 
ing from silicosis. Miliary tuberculosis must be ruled 
out by clinical findings. 

The cases were divided, according to extent of in- 
volvement, into minimal and extensive groups. Fifty- 
six per cent of the positive cases showed extensive in- 
volvement. On the average, those showing no involve- 
ment had been welding 6.7 years; those with minimal 
involvement 8.5 years; those with extensive involve- 
ment 9.2 years. Six non-welders working as welders’ 
helpers showed no involvement, indicating that close 
approximation to the fumes and inadequate ventilation 
are important etiologie factors. 

This series represents a higher ineidence than ever 
previously reported, in spite of the fact that these men 
did not work in closely confined, supposedly ill-venti- 
lated places. No cases of active tuberculosis were 
found; 5 men showed fibrotic or calcified lesions with 
no reactivation though they had been engaged in weld- 
ing from five to ten years. The evidence cited here 
and elsewhere shows that arc-welder’s siderosis does not 
predispose to tuberculosis or reactivate old tuberculous 
lesions. 

The pathological changes were described by Enzer 
and Sander (J. Indust. Hyg. & Toxicol. 20: 333-350, 
May 1938) as deposits of iron oxide along the pulmonary 
lymph channels and in the regional nodes without any 
scarring or fibrosis. These undoubtedly account for 
the minute nodulations seen radiographically with 
absence of secondary changes. 

Some men who had been welding as long as sixteen 
years showed no changes. This is explained by varia- 
tions in ventilation and individual differences, such as a 
tendency toward mouth breathing and greater or less 
efficiency of filtration of the upper air passages. None 
of those showing siderosis had any physical disability, 
nor -was there any evidence to indicate that future 
disability directly traceable to the siderosis might be 
expected. This should not encourage carelessness in 
exposure to welding fumes, however. Rather, when 
cases of siderosis are discovered, every precaution 
should be taken to insure adequate ventilation. The 
author believes that arc--\velder’s siderosis should not be 
considered a serious debilitating disease, since such a 
stigma is easily applied and quickly disseminated but, 
once accepted, is slowly repudiated. 

Bernard S. Kalaytian, M.D. 
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Mediastinal Herniation in Artificial Pneumothorax. 
Case Report of Bilateral Mediastinal Herniation in 
Bilateral Pneumothorax and Herniation of Extreme 
Size and Unusual Type. I. D. Bobrowitz. Am. Rev. 
Tuberc. SO: 150-159, August 1944. 

Mediastinal hernia is not infrequently observed dur- 
ing artificial pneumothorax and usually causes no un- 
toward sjTnptoms. It occurs most commonly in the 
anterior mediastiaum, since this is the weakest point. 
A case is reported in which, following a bilateral 
pneumothorax, bilateral mediastinal herniation de- 
veloped. A left-sided pneumothorax was followed by 
an extensive herniation to the right, which extended 
across the mid-line to reach the right lateral chest wall 
and raised the question of a spontaneous pneumothorax 
on that side. The correct diagnosis was established by 
the injection of saline into the left pleural cavity and 
demonstration of a fluid level on the right. UTjen a 
right pneumothorax was instituted, a similar herniation 
developed to the left, with the right-sided herniation 
persisting. Both herniations traversed the anterior 
mediastinal space. No symptoms rvere produced by 
these massive herniations. L. A. Paul, M.D. 

THE DIGESTIVE SYSTEM 

Benign Tumors of the Stomach. Edward B. Dewey. 
Am. J. Surg. 55: 233-237, August 1944. 

That benign tumors of the stomach are relatively rare 
is attested by the fact that during the past twenty years 
only 5 patients with this tjTie of tumor have been ad- 
mitted to the Huntington Memorial Hospital, Pasa- 
dena. Malignant change is frequent and had occurred 
in 2 of the 4 myomas in this series; in the fifth case the 
tumor was a benign papilloma. 

Anemia, dyspepsia, and vomiting are frequently 
associated with benign gastric neoplasms. In the diag- 
nosis, roentgenoscopy and gastroscopic examination 
are most important. The roentgen picture is character- 
istic, showing smooth, punched-out filling defects, most 
easily seen in the partially filled stomach. Peristalsis 
is onl}' slightly interfered with, and surface ulcers are 
readily demonstrable. Rugae commonly are normal to 
the base of the tumor. Gastroscopy is of value es- 
pecially in viewing the smaller tumors. Large tumors, 
however, may be seen only in part, and in such cases 
roentgen examination is more trustworthy. 

Surgical treatment of benign tumors of the stomach 
is generally satisfactory, and the mortality is low. 

Giardiasis with Unusual Findings. P. B. Welch. 
Gastroenterology 3 : 98-102, August 1944 

Twenty-nine cases of giardiasis are presented, in- 
cluding 13 preriously reported from a clinical point of 
vdew (Welch: Am. J. Digest. Dis. 10: 52, 1943). All 
of the original 13 cases showed roentgen evidence of 
functional and/or anatomic changes in the duodenum, 
duodenal cap, pylorus, and prepyloric area of the 
stomach. Two of the patients had duodenal ulcers, 
which, of course, were not ascribed to the ^ardiasis. 
There were also 2 cases of pyloric hypertrophy, one of 
which was definitely aggravated by the associated 
giardial infestation. This leaves 10 cases, or 77 per 
cent, with roentgen changes in the peptic area attribu- 
table to giardiasis. 

or the 16 more recent cases. 8 were in adults and 8 in 
children from three to seventeen years of age. The S 
adults all presented abdominal symptoms. In the 


children, Giardiae were found on routine stool e-xamina- 
tions; abdominal symptoms were present in only .3, 
Roentgen changes were found in the 7 adults examined. 
Duodenal ulcer xvas present in one of these, and gastric 
ulcer in another. Since in these cases the associated 
changes could not be ascribed to giardiasis alone, the 
incidence of positive findings is given as 5 out of 7, or 
71 per cent, for the adult group. X-ray examination 
showed changes in the peptic area in 6 of the 8 children 
(75 per cent). In 4 of these no abdominal symptoms 
were present. Thus 11 of the 15 patients examined 
roentgenographically, or 73 per cent, showed evidence 
of anatomic or functional changes in the peptic area 
attributable to the parasite. 

Of the combined series of 28 cases examined roent- 
genographically, findings attributable to giardiasis were 
present in 21 (75 per cent). Signs of duodenal irrita- 
tion were found in 50 per cent of 24 cases reported by 
Spears (Rev. Gastroenterol. 6: 512, 1939). 

The eosinophil count varied from 4 to 13 per cent in 
22 of the author’s 29 cases (approximately 76 per cent). 
This count xvas found to have returned to normal in 16 
of the 21 patients re-examined after treatment with 
atabrine. A relatively high white blood count, 10,000 
or over, xvas encountered in 15 cases, xvith a drop after 
atabrine therapy in 11. 

Management and Prognosis of Megacolon (Hirsch- 
sprung’s Disease); Review of Twenty-four Cases. 
K. S. Grimson, H. N. Vandegrift, and H. M. DraU, 
Am. J. Dis. Child. 68: 102-115, August 1944. 

A study of the 24 cases of Hirschsprung’s diseasi 
seen in the Duke Clinic, since its opening in 1930, sug- 
gests a definite plan of treatment determined by the 
anatomic distribution of the megacolon. The cases are 
divided into 3 groups: Group I, 12 patients, xvith uni- 
form involvement of the entire colon terminating in a 
dilated or easily dilatable rectum ; Group II, 7 patients, 
xvith uniform dilatation of the proximal colon teminat- 
ing in a normal boxvel segment, usually in the sigmoid, 
and a normal rectum; Group III, 5 patients, xrith 
enormous enlargement of the sigmoid or the sigmoid 
and descending colon xxdth or xvithout some enlargement 
of the proximal segments of the colon and the rectum. 
The case histories are given and numerous roentgeno- 
grams are reproduced. 

Medical management consisting chiefly of diet, 
laxatives, enemas, and parasympathomimetics is ad- 
vised in treatment of Group I patients as long as ade- 
quate nutrition can be maintained and persistent ms- 
tention avoided. Sympathectomy is of questionapie 
value, as it does not alter the gross pathologic condition 
and, by interrupting the visceral sensory pathxvays, may 
permit negligence on the part of the patient, xvith re 
sultant impaction. Since, according to the literatiue, 
segmental resection is often foUoxved by recurrent im 
pactions proximal to the anastomosis, resection, xv en 
necessary, should start at the ileocecal junction, xu 
removal of the entire megacolon. Of the authors - 
patients in this group, 8 xx-ere lixdng and evacuating m 
colon readily at an average age of ten years. One pa 
tient, aged 24, died three years folloxving a sympatnec^ 
tomy. One patient, aged 6, xx-as having modern e } 
sex-ere trouble at the time of the report; one , 

surgical reduction of a volxnilus at the age of 20, an 
one had a reduction of a sigmoid volvulus at the age o 
59 xx'ith a recurrence in three months, at xvhich tmi 
sigmoidectomy xvas performed. 
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Group 11 has the gravest prognosis because of the 
ease with which intestinal obstruction may develop. 
Of the 7 patients in this group, 4 receiving conventional 
treatment died, 2 at the age of 15 months, 1 at 9 years, 
and 1 at 17 years. The remaining 3 had equally severe 
symptoms and as enormous colons as the others. They 
are living and well following complete resections of the 
megacolon at the ages of 2, 11, and 21 years, with 
anastomoses between the ileum and the normal sigmoid 
stump. Preliminary colostomy may be necessary in 
severe acute obstruction. 

The 5 patients of Group III, having dilatation of the 
sigmoid, are all living at an average age of 16 years, 2 
free from symptoms and 3 with moderately severe 
symptoms. Protracted medical management is con- 
sidered justified in this group, and it is believed that in 
patients with normal segments of sigmoid colon and 
normal rectums these structures may become progres- 
sively dilated and accomplish massive evacuation of 
impactions. 

Repeated barium roentgen studies are advocated to 
determine the progress of the condition and as an aid 
in determining the choice between protracted medical 
treatment and resection. Roentgenography is of 
particular importance following decompression of the 
bowel, since a normal rectum or sigmoid may appear 
enlarged during delivery of an impaction. 

Lester M. J. Freedman, M.D. 

Treatment of Large Bowel Obstruction. Transverse 
Colostomy — Incidence of Incompetency of Ileocecal 
Valve; Experience at the University of Minnesota 
Hospitals. Clarence Dennis. Surgery IS: 713-734, 
May 1944. 

The most common cause of acute obstruction of the 
colon is a carcinomatous stricture. According to 
figures from the Mayo Clinic, two-thirds of the colic 
cancers causing obstruction involve the descending, 
sigmoid, or rectosigmoid colon, while only one in seven 
lies cephalad to the splenic flexure. Extracolic neo- 
plasms and pelvic and sigmoid inflammatory lesions 
rank second in etiologic importance, with volvulus of 
the sigmoid a poor third, at least in America. Partial 
obstruction is much more common than complete, but 
it is not easy to evaluate statistically and is not con- 
sidered here. 

The low position of the obstructing lesion in the in- 
testinal tract usually permits absorption by the bowel 
higher up of much of the food, water, and salt taken by 
mouth, and patients are therefore relatively free from 
hypochloremia, uremia, and severe dehydration. A 
factor further tending to inhibit chemical imbalance is 
the frequent absence of severe vomiting, commonly 
attributed to competency of the ileocecal valve. A 
competent ileocecal valve is also of significance since 
it tenders colic occlusion a type of "closed-loop” ob- 
struction. 

Early in left colic obstruction, distention may occur 
just proximal to the lesion, and, since peristaltic rushes 
are far less frequent here than in the ileum, cramps and 
borborygmi may be present at intervals of from ten to 
thirty minutes or longer. Later, as the entire proximal 
colon becomes distended, this interval is reduced to 
three to ten minutes, corresponding to the interval be- 
tween major contraction waves in the ileum. It may be 
shorter if distention extends higher in the small bowel 
or, later in the process, cramps may be absent alto- 
gether. 


Scout films of the abdomen regularly show distention 
of the colon from the cecum to the point of obstruction. 
Gas due to stasis is frequently demonstrable in the 
terminal ileum, and distention of the small bowel may 
occasionally be present. Barium enema studies not 
only may fail to reveal the site of obstruction, but may 
convert a partial obstruction into a complete one. 

Small bowel obstruction is differentiated by the al- 
most constant presence of vomiting, often of fecal 
character, by the consistent occurrence of cramps at 
intervals of less than ten minutes, and the ladder-like 
arrangement of loops of small bowel usually apparent 
on the scout film. Infrequently, colic obstruction, es- 
pecially if situated in the right colon, may simulate 
small bowel obstruction in all these respects. 

Preoperative diagnosis of volvulus of the sigmoid 
colon is of great practical importance, for it is funda- 
mentally a greater threat to the blood supply of the 
sigmoid loop than simple obstruction is to that of the 
cecum. In volvulus there is usually a history of con- 
stipation, and the condition is particularly apt to occur 
in patients with megacolon. There is likely to be a 
history of previous attacks and recent sudden onset of 
abdominal pain with increasing distention and failure to 
pass flatus. Roentgen pictures usually show a single 
loop far more enlarged than others, with a tendency to 
extend up to the right upper quadrant and even, at 
times, to overlie the liver. 

In simple obstructions, experience has shown that 
preliminary decompression reduces the risk of resection 
by more than half. For this purpose, transverse co- 
lostomy with a transverse incision, preferably across the 
right rectus muscle between the umbilicus and the 
xiphoid, as described by Wangensteen, is recommended. 
When the lesion lies in the right colon, insertion of a 
catheter into the cecum by way of the appendix or the 
terminal ileum must be performed, cecostomy being 
reserved for only the rarest occasions. Volvulus of the 
sigmoid colon is potentially a strangulating obstruction 
and, as such, demands immediate detorsion as well as 
decompression of the colon proximally. 

The author reports a series of 54 cases of colic obstruc- 
tion seen over a period of six years. Of these, 35 were 
due to carcinoma of the colon or rectum. The incidence 
of complete obstruction in cancer of the colon during this 
same time was 9.5 per cent. Twenty-eight of the 35 
patients with careinoma had obstruction of the left 
colon, and 6 in the region of the hepatic flexure. One 
had a lesion in the transverse eolon, involving the ileum 
as well. Among other causes of obstruction in the series 
were neoplasms elsewhere in the pelvis involving the 
colon secondarily, pelvic inflammatory lesions, volvulus 
of the sigmoid, and impaction of feces following a 
barium meal. In 9 cases an incomplete obstruction be- 
came complete following the introduction of a barium 
mixture either by mouth or as an enema. 

Transverse colostomy was done in 38 cases of acute 
left colic obstruction, of which 25 were due to intrinsic 
cancer. Among the 38 cases there were but 3 deaths, a 
mortality rate of 7.9 per cent. None of the deaths, 
however, was directly attributable to the performance of 
the colostomy. Inguinal colostomy was done in three 
low-lying obstructions, with no deaths. 

There were 6 cases of right colic obstruction due to 
carcinoma. Three of the patients were treated by 
terminal double-barreled ileostomy with insertion of a 
catheter through the ileum and into the cecum; an 
appendicostomy was done in one, and decompression 
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by Miller- Abbott tube in 2, each of these last being sub- 
jected three days thereafter to hemicolectomy with 
primary end-to-end ileotransversostomy. There were 
2 deaths in this series. 

The author includes some "observations on the inci- 
dence of vomiting and of small bowel distention in acute 
colic obstruction.” He quotes Wangensteen as point- 
ing out that fecal emesis usually indicates small bowel 
obstruction, while in the majority of instances of colic 
obstruction the ileocecal valve prevents reflux into the 
ileum and vomiting of fecal character. Competency of 
the ileocecal valve has been adopted by many radiolo- 
gists as an aid in the diagnosis of colic obstruction, ab- 
sence of gas visible in the ileum confirming this impres- 
sion. In a little more than two-thirds of the author’s 
group, the films presented some definite evidence of gas 
in the ileum, about one in three presented real ileac 
distention, and in fewer than 8 per cent was the small 
bowel distention more striking than the distention of 
the colon. About one-third of the patients who 
vomited showed no intra-ileac gas on the films. This 
vomiting, therefore, must be explicable as reflex in 
nature. 

It is apparent from the author's observations that 
competency of the ileocecal valve is usually but by no 
means invariably present in obstructive lesions of the 
colon. There was definite regurgitation into the small 
bowel in about one-third of his series, and vomiting 
occurred in about 12 per cent. The presence of vomit- 
ing, therefore, even if persistent and fecal in character, 
should not cause the examiner to overlook entirely the 
possibility of large bowel obstruction. , 

J. E. Whiteleather, M.D. 

Difficulties in the Roentgenological Examination of 
the Biliary Tract. Adrian J. Bengolea, Carlos Velasco 
Suarez, and Alfredo Negri. Am. J. Roentgenol. 52: 
149-164, August 1944. 

Cholangiography is a useful procedure in the post- 
operative study of the bile ducts not only for the 
demonstration of calculi but in certain other physiologic 
and pathologic disturbances of the biliary tract. In 
this latter connection the method is not infallible and 
errors of interpretation may be made. The present re- 
port discusses some of these and methods to avoid them. 

Calculi may be obscured if they are small and 
covered rvith the opaque medium or if complete filling 
has not been obtained. When the common or one of the 
hepatic ducts is obstructed, the margin of the opaque 
shadow will be sharply outlined and concave. The 
calculus itself may not be visible, but its presence may 
be suspected by other alterations, such as dilatation of 
the biliary tree, failure of passage of the medium into 
the duodenum, or failure to outline one or both hepatic 
ducts. Injection of air bubbles may cause false images. 
Careful technic, repeated roentgenograms, and the use 
of sufficient contrast medium help to avoid these 
mistakes. 

The second part of the report is given over to a con- 
sideration of the use and value of cholangiography in 
studying biliary tract physiopathology. It is believed 
that too much information should not be expected from 
this type of roentgen study. Filling of the pancreatic 
duct has been reported as evidence of contraction of 
the sphincter of Oddi. The authors believe that there 
are other reasons, including the normal mucosal folds in 
the ampulla of Vater, which may act as valves, and, 
even more important, hyperplasia of the mucosa in the 


ampulla. In all of these so-called functional disturb- 
ances, where the surgeon is unable at operation to find 
any obvious cause for obstruction and jaundice, care 
should be exercised in the interpretation of subsequent 
cholangiograms, since many of these functional dis- 
turbances are poorly understood and roentgen examina- 
tion alone may not be sufficient to establish a diagnosis. 

L. W. Paul, M.D. 

Calcification of the Pancreas. Case Report. Charles 
M. Graney and Robert H. Reddick. Am. J. Surg. 
65: 271-275, August 1944. 

There are two distinct t 5 pes of pancreatic calculi: 
(1) true stones found in the pancreatic ducts, cor- 
responding to stones in the gall ducts or ureters; (2) 
false stones or calcification of the gland, in which the 
stones occur chiefly in the parenchyma and less often in 
the ducts. A case of the latter type is presented. 


THE PERITONEUM 

Roentgen Features of Chronic Tuberculous Peri- 
tonitis. James J. McCort. Arch. Surg. 49: 91-99, 
August 1944. 

Peritoneal infection with the tubercle bacillus may be 
acute or chronic. The acute type may take the form of 
a miliary tuberculous peritonitis as a part of generalized 
miliary tuberculosis, or a localized peritonitis with in- 
volvement of a few lymph nodes .and the adjacent 
peritoneum. This second type, through breakdown of 
the tubercles in a person with lowered resistance, may 
lead to a chronic generalized tuberculous peritonitis. 
The result is a diffuse adhesive process involving the 
peritoneal surfaces. This adhesive tendency leads to 
features which, w'hile not pathognomonic, are strongly 
suggestive of the condition. These diagnostic points 
are: (1) a low-grade ileus with variable amounts of 
intra-abdominal fluid, demonstrable on the plain 
roentgenogram; (2) fixation of the entire large bowel, 
demonstrable ivith the aid of a barium enema, especially 
by absence of change of position on evacuation (actua 
adhesions can occasionally be shown) ; (3) abnormally 
rapid passage of barium through the small int^tine, 
following a small-intestinal enema, with hinmng 
together of loops and shortening of the bow^el. T e 
intervals between barium-filled loops tend to be widene 
and irregular, with abnormal segmentation. 

Six illustrative cases are recorded, in 3 of which t e 
employment of the criteria noted led to a correct pre- 
operative diagnosis. Lewis G. Jacobs, M. 


THE SKELETAL SYSTEM 

Osteogenesis Imperfecta and Osteopsathyrosis. A 
.ntribution to the Study of Their Identity md Iheir 
tthogenesis. S. Rosenbaum. J. Pediat. 25. 

7, August 1944. 

The question of whether the "early type of fragilitas 
sium with intrauterine fractures (osteogenesis i 
rfecta, type Vrolik) is essentially different from 
ite type” with only postnatal fractures 
sathyrosis, type Lobstein) is as yet unsmve . 
thogenesis is likewise indeterminate, 
chweiz. med. Wchnschr. 66: 1122, 1936. s ■ 
idiology 28: 639, 1937) favors the duality of the ti 
ndromes. In his opinion the early type 
reditary; the limbs are shortened (micromeliah tm- 
mium consists only of small islands of bony structure, 
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the calcium level in the serum is elevated, the concen- 
tration of serum inorganic phosphorus is at the upper 
limits of normal, and the total duration of life rarely, if 
ever, exceeds four years. He regards the “late type” as 
a qualitatively different disease in that the body pro- 
portions are normal; the bony deformities are found in 
the middle of the shafts, the cranium is unyielding, the 
calcium level in the serum is normal, serum inorganic 
phosphorus is low, and life expectancy is not curtailed. 
Funk (Schweiz, med. Wchnschr. 70; 473, 1940. Abst. 
in Radiology 37: 123, 1941) states that cases of oste- 
opsathyrosis (Lobstein) never occur with cases of 
osteogenesis imperfecta (Vrolik) in the same family. 

A number of cases are presented here to show the 
relationship between the two disease syndromes. Two 
infants who in highest likelihood suffered from intra- 
uterine fractures and exhibited the other characteristics 
of osteogenesis imperfecta (Vrolik) came from a typical 
Lobstein family, in which three previous cases of 
fragilitas ossium are known to have occurred — in the 
mother, an aunt, and the great grandmother. All of the 
fractures sustained by these women were of postnatal 
origin. Both children survived their fifth year. 

Another case represents a typical example of the Lob- 
stein syndrome. The value of the serum calcium, how- 
ever, was subnormal when first measured (when the 
patient was 71/2 years of age) and not until she was 
11 1/2 did it reach normal. The serum inorganic phos- 
phorus was at first elevated, later normal, or slightly 
below normal. This patient’s brother sustained a frac- 
ture of the femur when fourteen days old and a fracture 
of the forearm when nine years old. His sclerae were 
blue and the tympanic membranes blue-gray. 

The fifth case is that of a male child who at the age of 
twenty-two months suffered from a typhoidal meningo- 
encephalitis and subsequently exhibited the clinical pic- 
ture of osteopsathyrosis with decalcification of the 
skeleton, fractures of the femora, and deformities of the 
ribs and vertebral bodies. On roentgen examination of 
the cranium, signs of increased intracranial pressure 
were found. Osteosclerotic proliferation of the margins 
of the vertebral bodies was observed. 

On the basis of his observations, the author concludes 
that osteogenesis imperfecta of the Vrolik type and 
osteopsathyrosis of the Lobstein type are different 
manifestations of a single disease. The pathogenetic 
relationship between cerebral disease and osteoporosis is 
discussed. As in the fifth case, osteopsathyrosis may 
develop after cerebral disorders and presumably in 
response to them. The suggestion is made that an 
alteration in the region of the hypophysis or infundib- 
ulum may provisionally be regarded as the origin of 
skeletal abnormality both in typical cases of osteo- 
psathyrosis (Lobstein) and in osteogenesis imperfecta 
(Vrolik). Consonant with this hypothesis is the well 
known circumstance that fresh spontaneous fractures 
do not occur in osteopsathyrosis after puberty. Acting 
on this theory, the author treated cases of osteopsa- 
thyrosis with extracts of anterior pituitary and found 
the results encomraging. He recommends its use in the 
treatment of this condition. 

Roentgenographic Studies of the Cervical Spine. 
Lee A. Hadley. Am. J. Roentgenol. 52: 173-195, 
August 1944. 

Studies of the cervical spine in the lateral projection in 
extremes of flexion and extension and in 45° oblique 
views give valuable information as to the mobility of 


the vertebral segments, the condition of the disks, and 
the intervertebral foramina in a variety of pathological 
conditions. The author describes and illustrates the 
normal appearances in these various projections and dis- 
cusses some of the lesions encountered in this region. 

Traumatic lesions to be searched for include partial 
bilateral subluxations and unilateral subluxation. 
Spontaneous subluxation of the atlas is found, as a rule, 
in children complaining of stiff painful neck, usually of 
sudden onset. Lateral roentgenograms reveal a space 
between the anterior arch of the atlas and the odontoid 
and show the posterior arch of the atlas well forward on 
those below. Other conditions discussed include disk 
degeneration, spondylitis deformans, and foramen en- 
croachment. Encroachment on the foramina may occur 
in at least six ways. It may be (1) physiological, due to 
dorsal extension, or may be the result (2) of trauma, as 
in fracture or, rarely, a posterior subluxation, (3) of 
arthritic processes with bony exostoses projecting into 
the foramina, (4) of thinning of the intervertebral 
disk, allowing the bodies to come closer together, (5) of 
fibrous hyperplasia of the posterior joint capsule, 
or (6) of a tumor. 

Congenital anomalies of the cervical spine include 
various types of fusion such as the Klippel-Feil syn- 
drome and platybasia. The latter may be congenital, 
with varying degrees of fusion between the atlas and 
the occiput, or acquired as the result of softening of the 
base of the skull, as seen in Paget’s disease, etc. 

In connection with platybasia it is pointed out that 
the area about the foramen magnum may assume cer- 
tain features resembling a vertebral segment, the 
occipital vertebra. The foramen magnum may be dis- 
torted as a result of this anomaly and surgical treatment 
may be in order. In these cases the atlas is normal but 
the bony structures around the foramen magnum sug- 
gest a partially formed, fused vertebral segment. 

L. W. Paul, M.D. 


Effect of Increased Intraspinal Pressure on the 
Movement of Iodized Oil within the ^ Spinal Canal. 
Bernard S. Epstein. Am. J. Roentgenol. 52: 196-199, 
August 1944. 

During roentgenoscopy in the course of iodized oil 
myelography the authors noticed that the oil column 
rose in the lumbar canal when the patient coughed or 
strained, as at stool. The ascent of the oil column 
usually was rapid, reaching its maximum in a -few 
seconds. This is believed to be due to an increase in the 
amount of blood in the venous plexus between the dura 
and the walls of the spinal column. This procedure is 
advocated as a routine during myelography, as small 
indentations on the oil column may be brought into 
bolder relief and the axillary pouches above the area 
under immediate scrutiny often can be filled. 

L. W. Paul, M.D. 

Pain and Disability of Shoulder and Arm Due to 
Herniation of the Nucleus Pulposus of Cervical Inter- 
vertebral Disks. Jost J. Michelsen and Wm. J. 
Mixter. New England J. Med. 231: 279-287, Aug. 24, 
1944. 

The prominent place held by lumbar disk lesions 
somewhat beclouds the fact that the condition can occur 
at other spinal levels. This article reviews the litera- 
ture of cervical disk lesions and presents 8 cases. 
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The patient with a cervical disk lesion usually com- 
plains of pain and paresthesias over the shoulder and 
down the arm. In most cases there is a history of in- 
jury, although the pain and paresthesia may not appear 
until some time later. The pain is usually described as 
stabbing, shooting, sharp, or acute. Rarely is there pain 
over the spine, although a spinous process may be 
sensitive to pressure. Sneezing and coughing may 
accentuate the pain. Muscle weakness may be present. 
Spinal fluid protein is elevated or at a high normal. 

Roentgen examination of the spine may show a nar- 
rowed interspace, absence of cervical lordosis, or hyper- 
trophic change. The lesion may be demonstrated by 
lipiodol examination of the spinal canal. 

The dermatomes of the upper extremity do not seem 
to be w'orked out sufficiently accurately to make an 
exact identification of the level of injury, but they are 
of some help. More extensive experience with this 
lesion will doubtless be a means of more accurate defini- 
tion of the dermatomes. 

Operative procedures adequately relieve the dis- 
ability. John B. McAneny, M.D. 

Pneumoradiography of the Knee Joint. Francis 
Blonek and Joseph Wolf. J. Iowa M. Soc. 34: 354- 
360, August 1944. 

Three methods have been employed for demonstrat- 
ing intra-articular structures of the knee joint with the 
aid of contrast media ; (1 ) like the negative contrast with 
substances giving a less dense shadow than body tissue, 
such as air. oxygen, nitrogen, carbon dioxide, and 
helium; (2) positive contrast, with radiopaque sub- 
stances giving a more dense shadow than body tissue, 
as solutions of metal salts, various compounds of 
iodized oil, or watery solutions of iodides; (3) a com- 
bination of the two, or the double contrast method. The 
authors’ method of pneumoradiography falls in the last 
classification. After injection of an opaque fluid and 
oxygen inflation, three antero-posterior films are taken 
with the patient supine and in right and left lateral 
positions and the x-ray beam in the horizontal position. 
Since each time the gas collects at the highest level, 
different parts of the joint are thus outlined. Addi- 
tional lateral and, if necessary, oblique views will show- 
further details. 

In a pneumoroentgenogram of the knee joint, the 
following structures besides the bones will be visible: 
(1) the hyaline cartilages of the femur, tibia, and 
posterior aspect of the patella, appearing as a slightly 
grayish layer, coating the articular planes of the bones 
and outlined against the joint cavity by a fine dense line 
formed by the thin film of the opaque fluid; (2) both 
menisci and their attachment to the fibrous capsule and, 
on lateral views, to the transverse ligament; (3) the 
attachment of both cruciate ligaments to the inter- 
condyloid eminences of the tibia (oblique views may 
show- some of their length) ; (4) the synovial membrane 
and joint cavity, the former represented by a thin line of 
varying density produced by the coating opaque fluid 
(in the pouches often larger amounts of contrast ma- 
terial are deposited, which has the undesirable effect of 
obscuring details) ; (5) the infrapatellar fat pad, which in 
plain films is seen as an area of decreased density and in 
pneunioroentgenograms appears inversely as increased 
density contrasting w-ith the gas-filled transparent 
anterior compartment; (6) the plicae alares, if patho- 
logically condensed and thus demarcated against the 
gas-filled joint space; (< ) the pouches of the joint 


cavity, filled with gas and distinctly demonstrated as 
transparent dark areas. 


Dislocation of the Knee Joint. A Report of Two 
Cases. James Warren Sever. New England J 
Med. 231: 318-319, Aug. 31, 1944. 

Tw'o case reports of dislocation of the knee are pre- 
sented because of the rarity of this condition. Anterior 
dislocation is the most common type, accounting for 
40 per cent of all knee dislocations; posterior disloca- 
tion accounts for 20 per cent; lateral dislocation for 20 
per cent; and medial for about 7 per cent (13 per cent 
are unaccounted for) . 

In one of the reported cases the dislocation was 
anterior; reduction tvas accomplished without great 
difficulty and a good result was obtained. The second 
patient had a posterior dislocation complicated by frac- 
ture of the upper tibia and compounding. A good re- 
sult followed. 

Injury to the nerves and vascular structures may be 
expected with these injuries, and make treatment 
more difficult. John B. McAneny, M.D. 


Aseptic Necrosis of the Head of the Femur Follow- 
ing Traumatic Dislocation of the Hip. S. Kleinberg. 
Arch. Surg. 49: 104-108, August 1944. 

This report calls attention to the fact that traumatic 
dislocation of the hip may occur without rupture of the 
ligamentum teres and records an instance of tyTmal 
aseptic necrosis of the femoral head in spite of an intact 
and normally vascularized ligamentum teres. 

The patient was a man of 20 who had suffered a sim- 
ple dislocation of the right hip, immediately reduced, 
four years before. He was allowed to walk after two 
weeks. A year later a painful limp developed, which was 
gradually progressive. Examination showed all mo- 
tions of the hip to be limited and the muscles atrophied. 
Roentgenograms shoived enlargement and irregularity 
of the femoral head with spotty areas of vacuolization 
and sclerosis; the upper surface w-as flattened and the 
articular surface irregular. This rvas considered an 
aseptic necrosis with secondary osteoarthritis. An 
arthroplasty was done, permitting study and biopsy 
of the joint structures. The ligamentum teres an 
capsule w-ere grossly normal and microscopica y 
showed normal vascularization. The femoral ea 
shoived microscopic changes typical of aseptic necrosis. 
The author’s explanation is that the force producing 
the dislocation tore the capsule and its blood 
depriving the femoral head of a large source of its oo 
supply. As a result there ensued an aseptic necrosi 
with collapse of the bony structure, arising from too 
early weight bearing. Lewis G. Jacobs, a ■ 


Spontaneous Fracture of the Calcaneus. i 
Raisman. Am. J. Surg. 65: 290-292, August 1 • 

A case of spontaneous fractme of the i 

middle-aged woman ivith syphilis is reported, 
roentgenograms of the foot and ankle five days 
the onset of symptoms showed a fracture of the , 
ysis with an upward displacement of the P^°^ . 
two-thirds. Under conservative treatment, ’ 

swelling, and tenderness disappeared and x-ray ® , 

three months after the occurrence of the fracture show 
firm union of the displaced apophyseal fragment. 
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GYNECOLOGY AND OBSTETRICS 

Determination of the Placental Site in Bleeding 
During the Last Trimester of Pregnancy. James J. 
McCort, Charles N. Davidson, and Henry J. Walton. 
Am. J. Roentgenol. 52: 128-135, August 1944. 

The literature on the subject of the roentgen diagnosis 
of placenta praevia and placental visualization is re- 
viewed. The present report is based on the results of 
roentgenographic examination in 132 cases. Routinely, 
an antero-posterior and a lateral roentgenogram of the 
abdomen were taken, with soft-tissue technic, as 
recommended by Snow and Powell (Am. J. Roentgenol. 
31: 37, 1934). If the placenta could not be clearly 
demonstrated in the upper uterine segment, it was con- 
sidered to be a placenta praevia. In doubtful cases 
pneumocystograms were obtained after injecting 200 to 
250 c.c. of air into the bladder, antero-posterior and 
lateral views again being taken. 

In those cases negative for low implantation or 
placenta praevia, the vesicocephalic measurement 
averaged 1.2 cm. In the positive cases the average 
measurement was 2.0 cm. A sign of additional im- 
portance was displacement of the bladder to one side. 
This occurred when the placenta was implanted on the 
lateral uterine wall and extended into the lower uterine 
segment. When the placenta lies posteriorly, the 
pneumocystograms may be nonnal. In these cases 
a widening of the distance between the sacral prom- 
ontory and the fetal head should be present. Simi- 
larly in anterior implantations a widening of the 
symphysis pubis-fetal head distance should be present. 
For the entire group of 132 patients, a correct diagnosis 
was made in 87.8 per cent; of the negative diagnoses, 
97 per cent were correct. L. W. Paul, M.D. 

Relationship of Descensus Uteri to Pelvic Size and 
Morphology and to Certain Obstetric and Economic 
Factors. A. L. Dippel. Minnesota Med. 27: 627-631, 
August 1944. 

In an attempt to assign some role to pelvic size and 
morphology in uterine prolapse, a series of 25 cases was 
investigated by stereoscopic roentgen pelvimetry and 
by clinical measurement of the pelvis before operation. 
The average age of the patients at the time of the pro- 
lapse was 42.8 years, with extremes of 21 and 63 years. 
The majority of the women fell within normal limits as 
to stature and weight. None of the pelves studied was 
classified as contracted. Fourteen were gynecoid, 10 
platypelloid, and 1 android. 

Roentgen findings other than pelvic form included 
moderate rachitic changes in the sacrum in 9 cases. 
Four pelves showed high assimilation. One was slightly 
asymmetrical. There were no instances of spina bifida. 
In 6 cases, however, the hiatus sacralis involved the 
lower two or three sacral vertebrae. The significance 
of this minor developmental anomaly in the lower end 
of the vertebral column is not clear, but it would seem 
possible that it might be associated with other anoma- 
lies in the development of the neural canal which might 
conceivably, like spina bifida, be responsible for the pro- 
duction of pelvic relaxation on a neurogenic basis. 

As to the obstetric history and economic status of the 
patients, the author comes to certain conclusions : 

“The following factors do not seem to play an impor- 
tant role in the production of descensus uteri : age at on- 
set of symptoms, age at time of first term delivery, age 
at menopause, parity before onset of symptoms, num- 


ber of operative vaginal deliveries, and presence of open 
sacral canal. 

"Parity with associated birth trauma is almost always 
an accompaniment of descensus or prolapse. 

"Descensus uteri is much more common in low in- 
come groups.” Early resumption of hard physical labor 
following delivery may here be the dominant factor. 

Percy J. Delano, M.D. 

THE GENITO-URINARY TRACT 

Supernumerary Ureter with Extravesical Orifice. 
Wm. W. Scott. J. Urol. 52: 126-132, August 1944. 

In ureteral duplication the insertion of the ureter 
draining the superior pole of the kidney is always cau- 
dad and mediad to that of the ureter draining the 
lower portion of the kidney. Thus, if there are dupli- 
cate ureters one of which has an extravesical orifice, that 
ureter will always drain the superior pole of the kidney. 

Although ureteral duplication is of equal incidence in 
the sexes, the patients seen are chiefly females. In the 
male, the extravesical orifice is in the prostatic urethra, 
seminal vesicle, vas deferens, or ejaculatory duct, where 
it will not produce incontinence. In the female, on the 
other hand, incontinence is the cardinal symptom. The 
author states that a break-through between the wolffian 
and mullerian ducts will explain the anomaly. 

The extravesical orifice may be extremely hard to 
find. In cases of long-standing infection of the super- 
numerary ureter, the function of that portion of the kid- 
ney drained by this ureter may be so low that there will 
not be enough clearance of the drugs used in intravenous 
urography for radiographic detection, or enough clear- 
ance of dyes to detect their color in searching for the 
orifice. With a history of incontinence with normal mic- 
turition, the finding of a superior segment of kidney 
with no apparent drainage system is strongly suggestive 
of the diagnosis. 

The author recommends heminephrectomy as the 
treatment of choice. In one of his 4 reported cases the 
orifice was never found ; in 2 it was in the urethra, and 
in the other in the vicinity of Skene’s gland. Hemi- 
nephrectomy produced cure in all cases. 

J. Francis Mahoney, M.D. 

THE BLOOD VESSELS 

Use of Radioactive Sodium in Studies of Circulation 
in Patients with Peripheral Vascular Disease: A Pre- 
liminary Report. Beverly C. Smith and Edith H. 
Quimby. Surg., Gynec. & Obst. 79: 142-147, August 
1944. 

Having recognized the need of a practical procedure 
for determining the arterial flow through the main and 
collateral circulations of the extremities, the authors de- 
vised a method whereby radioactive sodium is injected 
intravenously at the antecubital fossa and its arrival in 
other parts of the body is recorded with a Geiger-Muller 
counter. Thus the circulation time can be determined 
and the rate at which the radioactive isotope comes to 
equilibrium with extravascular sodium can be studied 
by repeated counting following the injection. Studies 
were made on a group of 60 persons, of whom 10 were 
normal and 50 diseased. The information obtained 
was a valuable adjunct in determining the patency of 
the main and collateral circulations. Preoperative 
studies were confirmed by amputation in some of the 
cases. No local or systemic reactions were noted . 
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The method of preparation of the radioactive sodium 
is summarized. In 5 c.c. of normal saline containing 200 
microcuries of radiosodium, fewer than 1 in 10 million 
sodium atoms are active. However, the ordinary and 
radioactive ones are indistinguishable until the latter 
disintegrate. An extremely small amount of magne- 
sium is formed as a result of the disintegration. 

A detailed description of the technic is given. The 
circulation times determined were of clinical value, but 
the curve of equilibrium build-up is more promising. 
There is a constant interchange of sodium between the 
blood plasma and extra vascular fluid. Consequently, 
the amount of radioactive isotope gradually increases in 
any particular region until equilibrium is reached. In 
scleroderma, Raynaud’s disease, and arteriosclerosis 
not complicated by diabetes, the equilibrium count 
curves remained consistently low. Some thrombo- 
angiitis obliterans patients with good collateral circu- 
lation had normal curves. In 2 cases of "immersion 
foot” and one of frostbite low curves were also obtained. 

Since the amount of radiation received by the pa- 
tient’s body is less than 1 r, it is believed this method 
will be of aid in the follow-up and evaluation of thera- 
peutic procedures. C. R. Perryman, M.D. 


MISCELLANEOUS 

Abdominal Tumors of Questionable Origin; Roent- 
genological Aspects. Adolph Hartung. Illinois M. J. 
86 : 14r-16, July 1944. 

Roentgen examinations aid greatly not only in ar- 
riving at a correct diagnosis, but also in determining 
prognosis or therapy in practically all masses in the 


abdomen of questionable origin. Close co-operation oi 
the clinician and roentgenologist, based on preliminarj- 
fluoroscopy or scout films and a knowledge of the exist- 
ing symptoms, signs, and laboratory findings, will aid 
in selecting the specific examination, such as contrast 
studies of the gastro-intestinal tract, pyelography, 
cholecystography, hepatolienography, pneumoperito- 
neography and perirenal air injection, necessary for dif- 
ferential diagnosis. Ellxvood W. Godfrey, M.D. 

Processing X-Ray Films Under Tropical Conditions. 
A. Porter S. Sweet. U. S. Nav. M. Bull. 43; 160-lGl, 
July 1944. 

Excessively high temperatures in film processing 
solutions will not only destroy most detail of radio- 
graphs by fogging, but may so soften the emulsion that 
it will wash off the base. Sodium sulfate added to the 
developer makes it possible to use it safely at tem- 
peratures up to 110° F. The amount to add will vary 
with the temperature: 200 gm. per gallon at 80° F.; 
300 gm. at 90° F.; 600 gm. at 100° F.; and 800 gm. at 
1 10 ° F. As the temperature rises, the developing time 
is reduced: 3 to 4 minutes at 80°; 3 minutes at 90°; 
2 minutes at 100°; and one minute at 110° F. 

In mixing fixer for use at temperatures above 78° F., 
only one-half the usual amount of water should be 
used. The films should be transferred directly from the 
developer to the fixer with no rinsing in water. This \rill 
carry over an extraordinary amount of developer on 
the film and in the emulsion. Agitation in the fixer 
helps diffuse the excess developer. It will be necessary 
to replace the fixer more frequently than normally. 

Bernard S. Kalayjian, M.D. 


RADIOTHERAPY 


Roentgen Therapy with the Army X-Ray Field Unit. 
Ernest Wayne Egbert. Mil. Surgeon 95; 30-33, July 
1944. 

The results in 391 cases treated with the Army x-ray 
field unit are reported. These cases are classified as 
surgical (chiefly infections) and dermatological. In no 
case xvas any deleterious effect observed. Two hun- 
dred and forty cases or 61.38 per cent were followed 
through and the end-results recorded on completion of 
roentgen therapy or within six weeks thereafter. Of 
these 240 cases, 90.4 per cent were clinically cured or 
improved. Only 23 cases were observed with "no 
benefit” following use of roentgen irradiation. One 
hundred and eighteen of the 192 dermatological cases 
(89 per cent) were benefited; 91.8 per cent of the sur- 
gical cases were cured or improved. 

Roentgen therapy with the army mobile unit is per- 
formed in a properly lead-walled room, and a mobile 
leaded screen gives added protection to the operator. 
All therapeutic procedures are performed at 100 kv.p. 
and 4 ma. A special stop-xvatch, attached on the oper- 
ator s side of the protective screen, is used to time all 
treatments. Lead diaphragm inserts in the "useful 
beam of radiation limit the field of treatment, and 
supplementary protection is used in draping the treat- 
ment field xvith lead rubber sections. Dosage calibra- 
tion for the unit has been checked by the Victoreen ap- 
paratus and “r” values have been found xvithin ±10 
per cent of those given by the manual accompanying 
the unit. 


NEOPLASMS 

Operability Versus Curability of Cancer of the Breast. 
U. V. Portmann. Ohio State M. J. 40 : 742-745, 
August 1944. 

The variations in interpretation of the terms "oper- 
able” and "inoperable” by equally competent surgeons 
reporting results of radical mastectomies for carcinoma 
are cited by the author as probably explaining much o 
the difference in end-results shown. If the objective 
is the removal of as much malignant tissue as possible, 
regardless of the stage of advancement of the disMse, 
the five-year survivals xvill represent a small part o' 
total, and many patients will be made worse rat er 
than be improved. If, on the contrary, the objective is 
to operate only on those patients xvhose extent of is 
ease warrants the belief that it can be totally remove , 
the five-year survivals xvill represent a much larger par 

of the total. The author believes that if the terms sur- 
gically curable” and "surgically incurable” were uscu 
instead of the xvorlds “operable” and inopera e, 
objectives for treatment xvould be more clearly e nc 
and more agreement would be reached about the man 
festations of incurable cancer. . . 

Much of the uncertainty about the value of irra 
tion for breast carcinoma is due to lack of proper c as 
fication of cases in reporting results. ^ Often a , 

cases of the disease treated by irradiation are comp 
xvith others far less advanced treated by 
survival rates alone serve as standards, such comp 
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sons are misleading. In the author’s statistical com- 
parison of results in cases treated by operation alone 
and those by operation plus irradiation, it was found 
that the classification of cases by clinical and patholog- 
ical criteria had not been satisfactorily carried out. 
The anatomical extent of involvement should govern 
the indications for and the limitations of treatment and 
the prognosis. A classification based on clinical and 
pathological criteria was developed referring only to 
primary cases of carcinoma. It is as follows : 

Group I. Skin: not involved. Tumor; localized in 
breast and movable. Melastases: none in axillary 
nodes or elsewhere. 

Group II. not involved, rionor: localized in 

breast and movable. Melastases: few axillary 
lymph nodes involved, none elsewhere. 

Group III. Skin: edematous; brawny red indura- 
tion or inflammation not obviously due to infec- 
tion; extensive ulceration; multiple secondary 
nodules. Tumor: diffusely infiltrating the breast; 
fixation of tumor or breast to chest wall; edema of 
breast; secondary tumors. Melastases: many axil- 
lary lymph nodes involved or fixed ; no clinical or 
roentgenological evidences of remote metastases. 

Group IV. Skin: as in any other group or stage. 
T umor: as in any other group or stage. Melastases: 
axillary and supraclavicular lymph nodes exten- 
sively involved; clinical or roentgenological evi- 
dence of more remote metastases. 

The author illustrates the applicability of this clas- 
sification in the study of 1,022 cases of breast cancer, of 
which 738 were classifiable. .The table showing classi- 
fication by this method is very interesting and should 
be studied in the original article. Almost half (47.2 
per cent) of all primary cases were found to be in 
Groups III and IV when first examined. 

The highest survival rates for surgery alone are ob- 
tained in Groups I and II. If postoperative irradiation 
IS of benefit in prolonging life, it should be evident in the 
results obtained in Groups III and IV. In these groups, 
there w'ere 5.8 per cent five-year survivals with opera- 
tion alone, while among those receiving postoperative 
irradiation the five-year rate was 13.4 per cent. Those 
receiving irradiation alone have as good a yearly sur- 
vival rate as those treated solely by operation. 

No patients in Group III and IV can be said to be 

cured.” Careful analysis of the clinical and patho- 
logical criteria of these patients shows that most are in- 
curable when first examined. Criteria for determining 
incurability of cancer of the breast are as follows: 

Skin; 

1- Edema (orange or pig skin) of more than slight 
extent. 

2. Ulceration of more than slight extent. 

3. Braivny red and inflamed, not obviously due to 
infection. 

4. Multiple secondary nodules. 

Breast: 

Diffusely edematous. 

2. Diffusely infiltrated. 

3. Multiple secondary tumors. 

4. Fixation to the chest wall. 

Metastases : 

!• Axillary lymph nodes numerous, extensively in- 
volved and fixed. 

2. Supraelavicular lymph nodes or edema of arm. 


3. Involvement of contralateral breast or lymph 
nodes. 

4. Remote metastases in bones, lungs, or other vis- 
cera. 

Some patients with these manifestations might be 
considered "operable,” but all are “surgically incura- 
ble.” There is little to justify subjecting these incura- 
ble cases to radical operation. They should be treated 
by irradiation alone, as just as many or more survive, 
their economic usefulness is prolonged, and they re- 
ceive palliation. Bernard S. Kalayjian, M.D. 

Carcinoma of the Larynx. Review of Treatment and 
End Results at the Brooklyn Cancer Institute. W. E. 
Howes and M. Platau. Arch. Otolaryng. 40: 133-138, 
August 1944. 

Of 68 men and 3 women with lesions proved to be 
carcinoma of the larynx who were admitted to the 
Brooklyn Cancer Institute from 1934 through 1942, 17 
were still living at the time of this report. Of the sur- 
viving patients, 13 had intrinsic laryngeal carcinoma 
and 4 extrinsic carcinoma. The average age for the 
whole group was 58 1/2 years. 

When the carcinoma is localized, operation offers the 
greatest opportunity for cure, and it is therefore the 
policy at the Institute to excise the growth when pos- 
sible. Lesions too advanced for excision are usually re- 
ferred for radiation therapy. 

Palliative Procedures: Tracheotomy and gastrostomy 
are performed only for relief of symptoms and cannot 
therefore be considered as in any sense curative. 
Thirty-six patients underwent tracheotomy and 2 gas- 
trostomy. Many of the tracheotomized patients 
were later treated with roentgen radiation. 

Surgical Treatment; Four types of surgical treatment 
were carried through in this series: (a) electrocoagula- 
tion, (f>) epiglottic resection, (c) laryngofissure, and 
(d) laryngectomy. Surgical procedures are performed 
on selected patients, which should give this group a cer- 
tain advantage as to end-results. 

Three patients received electrocoagulation directed to 
an extralaryngeal growth. Recurrence followed ful- 
guration in each instance; subsequent roentgen therapy 
resulted in the survival of 1 in 3. 

One patient, with the tumor arising in the extrinsic 
larynx, was treated by epiglottic resection and W'as living 
and well, without evidence of disease, at the time of this 
report. 

Laryngofissure was performed on 9 patients with in- 
trinsic cancer. One died of complications seven years 
after operation. Five were living at the time of the re- 
port; one of these received radiation therapy for recur- 
rence. 

Laryngectomy was performed on 5 patients. In each 
the cancer arose in the intrinsic larynx. Two patients 
were living without evidence of disease. Two patients 
received radiation in addition — 1 radium, 1 roentgen 
rays. Neither of these survived. 

Curative Radiotherapy: Both radium and roentgen : 
rays have been used in the treatment of laryngeal car- 
cinoma. Teleradium therapy requires large quantities 
of radium and at best is difficult because of the bulk and 
weight of the radium container. Radium can be ap- 
plied interstitially in the form of needles or gold im- 
plants. Such insertion produces trauma to the part, 
however, and the evenness of the distribution of the 
sources of radiant energy is largely dependent on the 
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individual skill of the operator and the location and ex- 
tent of the grondh. Up to the present, none of the ra- 
dium procedures appears to have any advantage over 
treatment with high-voltage roentgen rays, which the 
authors regard as the more efficient modality for irra- 
diation. All patients treated in the Brooklyn Cancer 
Institute have received roentgen radiation, by a modi- 
fied Coutard technic with repeated daily doses, calcu- 
lated in the manner described by Howes and Bernstein 
(Am. J. Roentgenol. 50: 76-88, 1943). 

Fifty-four patients in this series were given roentgen 
therapy, 43 of this number receiving a so-called thera- 
peutic dose, i.e., 4,875 r or more to the tumor in one con- 
tinuous cycle of not over seven weeks’ duration. The 
remaining 11 patients received various doses up to 
4,875 r. Of the 43 patients given a therapeutic dose, 24 
are listed as having a neoplasm that arose in the extrin- 
sic larynx and 19 one that arose in the intrinsic larynx. 
Ten, or 23.25 per cent, of the 43 patients are living to 
date (February 1944). 

Only carcinoma arising on the vocal cords (intrinsic) 
was observed to be amenable to surgical treatment in 
this series. Radiation therapy was shown to be of value 
both in carcinoma arising on the cords and carcinoma of 
the extrinsic structures of the larynx. 

Extramedullary Plasma Cell Tumor of the Mouth. 
James R. Stancil and Wray J. Tomlinson. Arch, 
Otolaryng. 40: 139-141, August 1944. 

An extramedullary plasma-cell tumor (plasmocy- 
toraa) of the mouth destroyed the uvula and part of 
the palate and involved the tonsils and tonsillar pillars 
in a 26-year-old Salvadorian mestizo. The lesion was 
grossly destructive and showed lateral extension but no 
anaplasia on microscopic examination. It was not 
suitable for excision, and roentgen therapy was insti- 
tuted. Clinical extension ceased and local regression oc- 
curred, with heating. Treatment was divided into tW'O 
series, with an interval of about a month. It consisted 
of a daily dose of 100 to 150 r in air given through two 
lateral cervical portals, each 10 X 10 cm. The factors 
were; 200 kilovolts (peak) ; 20 ma.; 50 cm. target-skin 
distance; 0.5 mm. copper and 1.0 mm. aluminum fil- 
tration. The total dose administered was 3,000 r in air 
to each portal. There had been no extension or recur- 
rence of the growth in the nine-month period following 
the last treatment. 

Report of Case of Retroperitoneal Hemangioendo- 
thelioma. T. J. Snodgrass. Surgery 15: 988-993, June 
1944. 

The case here reported is of interest because a di- 
agnosis of sarcoma was made, but in the final e.xamina- 
tion the tumor proved to be of a much lower degree of 
malignancy. 

The patient was a white female, aged 51 years, who 
was admitted because of fever, nervousness and fatigue, 
pain under the ribs on the left side, tenderness in the 
right lower quadrant, and pus cells in the urine. A 
lender mass was palpable halfway between the iliac 
crest and the lower ribs on the right. Immediately 
following hospitalization the leukocyte count varied 
from 14,000 to 19,000, the temperature ranged from 
9- . 8 to 101.8 F., and the mass decreased in size daily. 
Five days later, however, it suddenly became larger 
and the leukocyte count increased. Exploration was 
undertaken and a huge retroperitoneal tumor was 
ound extending down below the anterior iliac spine. 


over the umbilicus, and up to the liver on the right. 
The tumor appeared hemorrhagic. A diagnosis of 
myxosarcoma or sympatheticoblastoma was made. 
The wound was packed and later closed. Frequent 
blood transfusions were required. 

A retrograde pyelogram showed displacement of the 
kidney and ureter toward the mid-line, and a large in- 
definite mass was shown on a scout film. Following 
x-ray therapy ' (6,000 r) and administration of Coley's 
toxins, the patient’s condition improved, with decrease 
in the size of the mass, an increase in hemoglobin, and a 
drop in the leukocyte count. X-ray examination a 
month later showed the tumor to be well encapsulated 
and of irregular density. It was outlined on in- 
travenous urography, and a barium enema study 
showed displacement of the right hepatic flexure down- 
ward. It now' appeared that surgical removal was pos- 
sible. At operation the tumor teas found to reach from 
below’ the crest of the ilium up almost to the costal 
margin and to be retroperitoneal. It appeared to be 
derived from the outer aspect of the right kidney. 
The postoperative diagnosis was probable hyperneph- 
roma. 

Microscopic examination of the tumor showed it to 
be composed of numerous somewhat thick-w'alled blood 
vessels of arteriolar size, surrounded by cuboidal and 
cylindrical cells which appeared to arise from the vessel 
wall. Other vessels were of capillary size and still 
others were large and thick, containing areas of hyalin- 
ization and myxomatous changes. Neoplastic cells 
radiated from both the small and large vessels. The 
final diagnosis was retroperitoneal hemangio-endothe- 
lioma. 

The patient left the hospital about six weeks later, 
and after another month was given a second series of 
x-ray treatments (3,600 r). Fourteen months after 
removal of the tumor, she w’as in good health and 
without evidence of recurrence. 

The fever and leukocytosis observed in this case dur- 
ing the period of activity were probably the result of 
degenerative changes in the growth itself. With 
hemorrhage into the tumor there was a rapid drop 
of hemoglobin out of proportion to the blood loss. 
Response to radiation and Coley’s toxins w’as sufficient 
to cause a regression of the tumor and, w’ith it, a drop 
in the leukocyte count and an increase in the hemo- 
globin, but this response w'as not sufficient to give any 
assurance that complete regression would take 
W’ithout e.xcision. J. E. Whiteleather, M.D. 

Lynnphoblastoma in Children Under Thirteen Years 
of Age. Ira I. Kaplan. J. Pediat. 25: 155-160, August 

1944. . , 

Neoplasms in children are usually of the highly c 
lular type and therefore a preponderance of lymphoma 
tous conditions is observed. Of the 27 children tmr ee 

years and under w’ith lyrmphoblastoma, referred o 
Radiation Service of the Bellevue Hospital, 10 ha c 
kemia, 11 Hodgkin’s disease, and 6 
Although many Negro children are admitted to Be e 
Hospital, 25 patients in this series were rvhite, 

W’as 1 Negro and 1 Puerto Rican. . 

In 7 patients, the leukemia was of the lymphatic yr - 
in 3, myelogenous. There were 6 boys und S 
in this group. The age of the youngest 
teen months and of the oldest six years. T 
count was indicative of the condition in ml P® ’ , ’ 

the highest w’hite cell count was 88,000. X-ray 
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apy produced temporary relief in all patients. The 
longest known period of survival was four months after 
treatment. 

The 11 patients with Hodgkin’s disease were older 
than those with leukemia, the oldest being thirteen and 
the youngest eighteen months. Hypertrophied lymph 
nodes were the most common symptom. Roentgen 
e-xamination showed chest involvement in 3 patients. 
Diagnosis in all cases was confirmed by biopsy. Treat- 
ment was by high-voltage x-rays, either to the involved 
node areas and/or to the chest; in some cases, to the 
spleen. Of the 11 patients, 7 are known to be dead. 

All of the 6 patients with lymphosarcoma were under 
six years of age. Four were boys. Three had chest 
symptoms, 3 swellings of the neck. Biopsy proved the 
diagnosis in 5 cases. In one patient, death occurred 
during treatment. Even following autopsy, it was not 
decided in this case whether the correct diagnosis was 
leukemia or lymphosarcoma transformed into leuke- 
mia. In this group, 3 are known to be dead. 

Although the results with radiotherapy in lympho- 
blastomatous conditions have not been favorable, no 
other method of treatment oilers any more optimistic 
outlook. More gradual over-all irradiation, with 
greater attention to supportive therapy, may prove 
more successful. The toxemia following irradiation in 
small children is a serious sequel, not to be overlooked. 

Relationship Between the Lymphoblastic Tumor and 
the Digestive Tract. J. Borak, Am. J. Digest. Dis. 11: 
241-244, August 1944. 

Lymphoblastic tumors are of two main varieties, 
lymphogranuloma (Hodgkin’s disease) and lymphosar- 
coma. Both develop in the lymphatic tissue and may 
spread throughout the entire lymphatic system. The 
lymph nodes of same regions, as the neck and mediasti- 
num, are invariably affected, while those along the di- 
gestive tract are less often involved. 

The author has seen 8 cases in which enlarged lymph 
nodes along the digestive tract caused pressure symp- 
toms. Five of the cases are described in this article. 
In all temporary relief from symptoms was afforded by 
deep therapy. Joseph T. Danzer, M.D. 


NON-NEOPLASTIC CONDITIONS 

Radiation Therapy as a Method of Treatment in Non- 
Malignant Conditions. Louis M. Piatt. Ohio State 
M. J. 40: 738-741, August 1944. 

Some of the reasons for lack of wide acceptance of ra- 
diation therapy as a useful modality in the treatment ol 
non-malignant diseases are the multiplicity of theories 
on the action of radiation in inflammation, the need for 
urther understanding of the biological reactions, the in- 
a ihty of the patient to perceive any immediate bene- 
cia effect, and the relatively high cost of these treat- 
ments. The author states Desjardins’ theory that the 
c mical improvement following irradiation of inflam- 
a 0 ^ conditions is not due to direct bactericidal ac- 
p'i?H f production in the tissues of antibacterial 
0 oxins which destroy bacteria and aid healing (Ra- 
^ H H He also quotes Pendergrass 

m[rtli°5^^ (Am. J. Roentgenol. 45: 74, 1941) as stat- 
to va ^ inflammation the response is due more 

kocyt 3’^hanges induced than to destruction of leu- 
olirnr,^ • o ° sharp dividing line between acute and 
me inflammation is available, though in the lattei 


fibrin deposit is less prominent and there is more lym- 
phocytic infiltration and giant-cell formation. The un- 
usual susceptibility of lymphocytes to radiation and the 
knowledge that it is these cells which are chiefly con- 
cerned in antitoxic activity explain much of the bene- 
ficial effect of radiotherapy in chronic inflammatory 
conditions. These changes cannot be duplicated in the 
test tube, and animal experimentation along these lines 
is not directly applicable to the treatment of human 
ills. 

In bursitis, there is often an initial aggravation of 
symptoms after roentgen therapy, but beneficial effects 
follow in many cases and calcium deposits frequently 
disappear. Relief from pain is complete in 60 to 70 per 
cent and partial in 10 per cent; about 20 per cent re- 
ceive no benefit. The author recommends 100 to 250 r 
at one- to three-day intervals. 

In arthritis, before anatomic changes occur in bone 
and cartilage, marked relief of pain is frequently ob- 
tained — 60 to 70 per cent of patients are greatly and 20 
to 30 per cent slightly improved. Permanent bony 
deformities are not influenced. The author believes 
that radiation is particularly useful in Marie Striim- 
pell spondylitis. Moderately filtered radiation in mod- 
erate dosage is recommended. 

In the treatment of pneumonia, sulfonamides are of 
great value, but roentgen therapy may be used in those 
who do not tolerate the sulfa drugs or do not respond to 
them, in the aged, and in those with serious heart, liver 
and kidney disease. It should not be used simultane- 
ously with chemotherapy. In virus pneumonia, the ef- 
fect of roentgen therapy is often dramatic. One or two 
treatments of 50 to 100 r daily or every other day are 
recommended. 

Several authorities are quoted as to the effectiveness 
of roentgen therapy in asthmatic conditions. Signal 
relief has been obtained in a high percentage of patients, 
and often better results in the more severe and pro- 
tracted cases. The author recommends irradiation at 
200 kv.p., with moderate filtration, through four to six 
portals. 

In the treatment of sinus disease and other otolaryn- 
gological conditions, small doses are considered more 
effective in acute cases. Subacute cases respond best 
but need higher dosage. Results in children are excel- 
lent. Roentgen treatment of otitis media is also recom- 
mended. In cases with hypertrophy of lymphoid tissue 
about the eustachian tube, the alleviation of deafness is 
often excellent. The author urges discretion in the use 
of this modality in all these conditions and warns that it 
is not a panacea. 

Hemorrhage at the climacteric without fibroids or 
cancer is frequently relieved by proper application of 
roentgen or radium therapy. Reduction in mortality 
and morbidity make these preferable to surgery in 
many cases. Radium therapy is easier to apply, re- 
quires less treatment time, produces less radiation sick- 
ness, and stops hemorrhage more quickly. However, 
roentgen treatment of the ovaries may also be needed 
Many fibroids are reduced in size or disappear com- 
pletely, but the larger ones should be handled surgically. 
Menopausal symptoms are less frequent than following 
surgical castration but more common than after hys- 
terectomy without castration. 

Many other lesions of non-malignant character are 
briefly mentioned as being benefited by radiation 
therapy. Bernard S. Kalayjian, M.D. 
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X-Ray Treatment of Sinusitis. Frederick T. Munson 
and Henry T. Munson. Am. J. Surg. 65; 95-97, July 
1944. 

In the authors’ experience, small doses of roentgen 
radiation, have been found to relieve pain in a high 
percentage of patients with acute sinus conditions, in 
some instances within four to six hours after the first 
treatment. Cases of acute sinusitis accompanied by 
pain and tenderness responded much more readily and 
dramatically than the chronic types of sinus inflamma- 
tion. The following factors were used: 150 kv.p., 15 
ma., 50 cm. skin-target distance, and a filter of 0.25 mm. 
Cu -h 1 mm. Al. Treatments were given at intervals of 
two to six days, but usually at tlmee-day intervals. The 
amount of radiation given at each treatment was either 
100 or 150 r. Of the last 20 patients receiving x-ray 
therapy for acute sinus disease, 11 experienced im- 
mediate relief after one treatment, 4 after three treat- 
ments, while in 3 patients five or six treatments were 
necessary. 

Plasma Cell Mastitis. Report of Five Additional 
Cases. Willard H. Parsons, John C. Henthorne, and 
R. Lee Clark, Jr. Arch. Surg. 49; 86-89, Aupist 1944. 

Though uncommon, plasma-cell mastitis is important 
because of its clinical resemblance to carcinoma of the 
breast. The characteristic feature is a painless unilat- 
eral tumor in a parous woman. Mild and evanescent 
signs of inflammation are present in the course of its de- 
velopment, and there may be a creamy discharge from 
the nipple. The lesion is not tender, and is often adher- 
ent to the skin so as to produce "orange-peel” dimpling. 
The nipple is frequently retracted, and the axillary 
lymph nodes may be enlarged. The gross lesion is a 
yellowish-brown discoloration of the mammary tissue, 
often with abscess formation. The contents of the ab- 
cess and adjacent ducts are puriform or buttery. His- 
tologically there is ulceration of the duct epithelium 
Avith replacement by granulation tissue, formation of 
foreign-body giant cells, and periductal collection of 
plasma cells and other leukocytes. The clinical resem- 
blance to carcinoma is so close as to lead to radical opera- 
tion in most cases. The condition is thought to be due 
to inflammatory reaction to the lipid ductal contents. 

In the discussion following this paper. Dr. R. L. 
Sanders suggests that, in view of the close histologic re- 
semblance to comedo carcinoma, the lesion may well 
be precancerous. Lewis G. Jacobs, M.D. 

Diabetes Insipidus. Clinical Observations in Forty- 
two Cases. George M. Jones. Arch. Int, Med. 74: 
81-93, August 1944. 

In 34 of 42 cases of diabetes insipidus seen at the 
University Hospital (University of Michigan), the etio- 
logic factors were clinically or pathologically deter- 
mined. On the basis of this study, it is pointed out that 
diabetes insipidus is a symptom complex produced by 
injury to the supraopticohypophyseal tract, and not a 
specific entity. In any case of diabetes insipidus thor- 
ough and repeated examinations should be made to de- 
termine the etiologic factors. Urine concentration tests 
indicate that patients with diabetes insipidus receiving 
a limited fluid intake continue to secrete urine of low 
specific gravity, nith resultant loss of body weight. In 
>■ * case in ivhich such a response is obtained, the diag- 
'»■ of organic damage along the supraopticohypophy- 
V act should be made. 


Ideally, therapy in any case of diabetes insipidus 
should be directed toivard the etiologic factor. Thus, 
in the presence of a neoplasm of the hypothalamus and 
pituitary or of Hand-Schiiller-Christian disease, a good 
response to roentgen irradiation may be obtained, while 
antisyphilitic therapy corrects those cases resulting from 
syphilis. As diabetes insipidus is not infrequently the 
first symptom of a neoplasm, having occurred eight 
months and six years before other evidence of the malig- 
nant groAvth an 2 of the author’s cases, a trial of roentgen 
irradiation of the hypothalamicoh}q)ophyseal region 
may Avell be worth while when the cause of the diabetes 
is undetermined. Of 4 of the author’s cases in which 
roentgen irradiation of the pituitary and hypothalamus 
was carried out because of neoplasm involving these re- 
gions, relief of the symptoms of diabetes insipidus was 
obtained in 3. The neoplasm in one case rvas apparently 
not radiosensitive. In 3 cases of Hand-Schiiller-Chris- 
tian disease (xanthomatosis) in which roentgen ther- 
apy was applied to the region of the pituitary, a good 
response was obtained in one case and a moderate re- 
sponse in another. 

Of the various methods of administration of posterior 
pituitary substance as replacement therapy in the ab- 
sence of the antidiuretic principle, intramuscular injec- 
tion of pitressin tannate in oil seems the most desirable. 
Use of a loAV salt diet as an adjunct to other therapy may 
be Avorth a trial in any case of diabetes insipidus. Thy- 
roidectomy should not be performed for diabetes in- 
sipidus unless there are other specific indications for 
the procedure. 

Radiotherapy of Ectopic Calcification. E. Milling- 
ton. Brit. M. J. 2: 148-149, July 29, 1944. 

The author opens this short but pertinent article by 
expressing regret that the English surgeons fail to rec- 
ognize the Amlue of radiotherapy as completely as do the 
Americans. 

The histology of ectopic calcifications is described 
and the rule offered that absorption can be caused^ by 
radiation only up to the time of new bone formation. 
The treatment recommended in subdeltoid bursitis com 
sists of 200 r per Aveek for four Aveeks, at 200 kv. with 
0.5 mm. copper filter. The symptoms are relieved m 
six AA'eeks, and changes are then apparent in the shadoAAS 
on the x-ray film. Q. B. Corav, M.D. 


EFFECTS OF IRRADIATION 

A Note on Irradiation Sickness. William B. 

Tom D. Spies, and Richard W. Filter. Am. J. M. fee- 
208: 46-54, July 1944. 

Nausea, vomiting, headache, cramps, and diarr e 
comprise the syndrome of irradiation sickness 
complicating the course of therapeutic irradiation. 
From previous successful attempts at treatoent o > 
illness AA'ith nicotinic acid, and Avith the discoveur ^ 
the behavior of urinary pigments and the cohydroge 
ases I and II foUoAving irradiation over the 
sembled that in severely ill pellagrins, it was ^anne ^ 
make a comprehensive examination of the effects^ o 
standard dose of radiation. Normal weU-fed 
those given a vitamin-deficient diet AA'ith and 
out some of the vitamins, pellagrins, and those w 
poor diet had resulted in illness AV'ithout specific 
ficiency stigmata Avere investigated. 

The irradiation factors were: 200 kv., a Thora 
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filter, 20 nia., 20 cm. distance, 33 r per minute. The 
dose was 400 r over the upper abdomen and spleen . 

Five normal subjects consuming a good diet or var- 
ious vitamin B supplements showed no ill effects. 
Irradiation sickness occurred in varying degrees of 
severity in the rest of those studied, including the nor- 
mal subjects who had subsisted on a vitamin B-de- 
ficient diet for six weeks. In all cases there was a 
rough correlation between the severity of the reaction 
and the degree of vitamin depiction as gauged clin- 
ically. 

Once the illness was established, large doses of thi- 
amine or nicotinic acid were of relatively little value. 
Irradiation sickness could be prevented or reduced in 
severity if the vitamin supplements were given for a 
few days before therapy was started. 

A patient with myomata and carcinoma of the uterus 
suffered from severe irradiation sickness because of re- 
peated doses of irradiation. She was not given sup- 
plements of vitamins, and subsequently pellagra and 
beriberi developed. 

It would appear from these studies that the optiurum 
time for vitamin therapy is before and not after irradia- 
tion sickness develops. The fact that patients needing 
radiotherapy often have a deranged nutrition makes 
careful dietary and vitamin therapy logical, if only on 
empiric grounds. Benjamin Copleman, M.D. 

Effect of Roentgen Rays on the Minute Vessels of 
the Skin in Man. Eugene P. Pendergrass, Philip J. 
Hodes, and J. Q. Griffith. Am. J. Roentgenol. S2: 
123-127, August 1944. 

The effect of roentgen rays on the minute vessels of 
the skin was studied by means of the capillary micro- 
scope. Areas of skin on the extensor surface of the fore- 
arm were selected, the opposite forearm being used as a 
control. Capillary counts were made before, six hours 
after, and twenty-four hours after irradiation. A final 
count was made after pricking the skin through a drop 
of 1: 1,000 histamine to detennine the total capillaries 
in the area under observation . The patients, 84 in num- 
ber, were divided into four groups and the results were 
as follow’s: 

In Group I (333 r in air delivered in 3 /4 minute at 200 
ky. (peak), 15 cm. target-skin distance) a significant 
dilating effect on the skin capillaries was observed after 
^ix hours and was largely gone after twenty-four hours. 

^foup II (301 r in air delivered in 7.2 minutes at 
^0 (peak), 50 cm. target-skin distance) a distinct 
dilating effect was observed six hours after exposure and 
was still present, but to a lesser degree, at the end of 
twenty-four hours. 

In Group III (308 r delivered in 30.8 minutes at 200 
y. (peak), 50 cm. target-skin distance) there was no 
significant change seen in the skin capillaries after six 
ours and no very definite effect in twenty-four hours. 

( I^ (300 r delivered in 1 minute at 50 kv. 

VPca ), 3 cm. target-skin distance) a moderate capillary 
« ect was observed at the end of six hours, becoming 
We marked after twenty-four hours. 

Tari' of the subpapillary venous plexus to ir- 

a?,."'®''® recorded. .In Group III, which 
grp re effect on the capillaries, there was the 
+ 1 , 0 ^ effect upon the subpapillary venous plexus, but 
e reason for this was not clear. 

vp„™? difeences in the responses of the capillaries and 
jjfj ® plexuses seem related to the method of irradia- 

L. W. Paul, M.D. 


Rectal and Colonic Complications of Pelvic Irradia- 
tion. Herbert I. Kallet and M. Jordan Thorstad. 
Surgery IS: 980-987, June 1944. 

Following irradiation of the cervix or other pelvic 
organs, complications involving the rectum and lower 
colon may occur. These sequelae present serious and 
often perplexing diagnostic and therapeutic problems. 
Radiation therapy for carcinoma of pelvic organs is, 
however, an accepted procedure, and the serious nature 
of the original disease justifies the risk of subsequent 
complications. Before irradiation is recommended for 
benign conditions which are amenable to surgery, the 
question of secondary damage to the intestine must be 
carefully considered. 

Injury to the connective tissue and blood vessels first 
exhibits itself in the form of edema. With further 
trauma, an endarteritic process develops, with thick- 
ening of the walls and gradual decrease in size of the 
lumen. Damage to the endothelial lining induces 
thrombosis and occlusion with infarct formation. The 
infarcted tissue is replaced by fibroblastic scar, which 
gradually undergoes sclerosis and hyalinization. Both 
striated and smooth muscle cells are also destroyed 
by heavy irradiation and are replaced by connective 
tissue. 

The rectal and intestinal mucous membranes are 
very sensitive to the action of these destructive rays. 
Because of its anatomic proximity to the uterus, the 
lower intestine is within sharp radiation focus when the 
cervix is treated. 

The complicated sclerosing process tends to progress 
as months go by. Hardening and shrinkage of the pos- 
terior pelvic and parametrial tissues take place. A 
firm mass may thus be formed below the uterocervical 
junction, which extends backward to the second and 
third sacral vertebrae. Ensnared in this fixed mass 
may be the vagina, the ureters, and the rectum. The 
vagina becomes stenosed and deformed, obstruction of 
the ureters may occur, and frequently stenosis of the 
rectum or sigmoid develops. 

For convenience the sequelae may be grouped as 
follows: 

1. Radiation proctosigmoiditis. 

2. Entrapment. 

3. Extension. 

4. Fistula formation. 

These may occur singly or in combination. 

The most common intestinal complication following 
irradiation is proctosigmoiditis. This may vary in 
intensity from simple irritation to deep eschar forma- 
tion. Symptoms may set in shortly after radium in- 
sertion, reaching maximum severity six or eight weeks 
later. There is diarrhea with increased mucus, the 
stools assuming a frothy character. Abdominal cramps 
and tenesmus are present, and the act of defecation 
gives incomplete relief. Scant amounts of blood may 
be found in the stool, but gross hemorrhage is un- 
common. On digital exploration the sphincters will 
usually be found spastic. The proctoscopic picture 
varies with the degree of injury. Early, the mucosa 
appears edematous and much mucus will be seen. 
The membrane is hyperemic and easily traumatized. 
Later, with more severe involvement, patches of eschar 
will be visualized, yellow-white plaques sometimes an 
inch or more in diameter. 

The condition is usually temporary. Treatment 
involves rest, both physical and mental; an adequate 
but non-irritating diet, and sedatives. The injection of 
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one of the oil-soluble anesthetics will relax sphincter 
spasm. Irrigations and colonic flushes may do more 
harm than good. Cod-liver oil, instilled once or twiee 
daily, is soothing and seems to hasten resolution. Bis- 
muth, kaolin and other drugs forming a protective 
bowel coating may at times be indicated. In favorable 
cases the reaction gradually subsides. 

A serious sequel to irradiation is a stenosis of the sig- 
moid or upper rectum as the bowel is compressed by 
the firm fibrotic mass of the frozen pelvis. This en- 
Irapment takes place slowly over a period of months or 
even years, with the development of an intestinal ob- 
struction of increasing severity. The stenosis is or- 
dinarily palpable by digital examination. Occasionally 
it is only visualized by sigmoidoscopy or demonstrated 
by x-ray study. 

The symptoms are those of increasing constipation; 
bowel movements may be preceded or accompanied 
by lower abdominal pain. The constipation is at 
length supplanted by a diarrhea of a paradoxical type, 
the patient having frequent small, unsatisfactory 
movements. The lack of appetite, anemia, loss of 
weight, vague pains, and abdominal distress in a pa- 
tient known to have had a carcinoma are easily mis- 
interpreted as an indication of metastasis. An early 
recognition of the benign nature of the stenosis changes 
the prognosis to a more favorable one. 

Treatment depends upon the degree of stricture and 
the general condition of the patient. If the passage, 
though narrowed, is adequate, a low-residue diet and 
the regular administration of mineral oil may prove 
successful. When the obstruction is more severe, lap- 
arotomy must be done. Often colostomy must be 
performed. 

Whenever rectal symptoms develop, the question 
at once arises ; has extension or metastasis of the growth 
taken place? It is quite possible for the initial lesion in 
the cervix or elsewhere to resolve completely after ir- 
radiation and yet for invasion of the bowel wall to be 
present. The neoplasm may advance through the 
rectovaginal septum or extend laterally along the 
peritoneum of the posterior abdominal wall. In the lat- 
ter instance, pain is generally a principal symptom. 
It is severe, neuralgic in character, radiating down the 


left sciatic distribution. The pain in septal invasion is 
less intense. 

Digital examination and sigmoidoscopy will usually 
differentiate a recurrence from the pseudocarcinoma 
brought about by inflammation and fibrosis. In re- 
currence the mass is more localized, it is raised and 
often polypoid, unlike the smoother stenosis of en- 
trapment. Biopsy is, of course, the most accurate 
means of differentiation. 

When recurring carcinoma is found, the radiologist 
must consider whether or not further irradiation is 
advisable. Here the possibility of factitial ulcera- 
tion and the development of rectovaginal fistula be- 
comes great. It is well in these recurrences to recom- 
mend colostomy early, both to avoid pain and to lessen 
the chance of fistula formation. 

The development of rectovaginal fistula is a most dis- 
tressing sequela. It may result from infarction 
brought about by destructive action of the radiation 
or as a result of secondary infection. The fistulas vary 
in size from pin-point openings' to large defects. In 
small fistulas, relief may be seeured by inducing con- 
stipation, the dry, formed stool being unable to leak 
through the perforation. Most patients with recto- 
vaginal fistulas will require colostomy. 

The author gives ease reports illustrating each type 
of complication. J. E. Whiteleather, M.D. 

Radioactivity and Lung Cancer; A Critical Review of 
Lung Cancer in Miners of Schneeberg and Joachims- 
thal. Egon Lorenz. J. Nat. Cancer Inst. S: 1-13, 
August 1944. 

The author reviews the studies of lung cancer in the 
miners of Schneeberg and Joachimsthal (see, for e.'i- 
ample, Pirchan and Sikl: Am. J. Cancer 16: 681, 1932; 
Saupe: Fortschr. a. d. Geb. d. Rontgenstrahlen 60: 
163, 1939) in the light of the e.xperimental work of such 
investigators as Read and Mottram (Brit. J. Radiol. 
12: 64, 1939) on the production or attempted produc- 
tion of lung tumors in mice. He concludes that the 
opinion that radon is the sole cause of lung cancer in 
these miners is not supported by the evidence at han . 
A comprehensive bibliography is included. 
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Tomography of the SkulT 

ERVm H. HOLVEY, M.D.,= and LOUIS M. ROSENTHAL, M.D. 
Chicago Tumor Institute 
and 

BARRY I. ANSON, Ph.D. (Med. Sci.)^ 

Department of Anatomy, Northwestern University Medical School, Chicago 


T he purpose of this publication is to 
illustrate in detail the normal ana- 
tomical structures of the skull by tomo- 
graphic roentgenograms. Comparison is 
made between these serial films and sec- 
tions of a cadaver head at corresponding 
levels. In view of the increasing literature 
on tomography, as well as other methods, 
i.e., laminagraphy, planigraphy, stratig- 
raphy, etc., this study is necessary for the 
proper evaluation of roentgen appearances. 
Only by such a study will it be possible 
properly to understand and interpret vari- 
ations from the normal demonstrated by 
tomography in pathologic states. Es- 
pecially is this true of cancer. 

HISTORY OF TOMOGRAPHY 

Body-section roentgenography is a rela- 
tively new science, having existed in 
practical usage since about 1930, gradu- 
ally but steadily gaining new advocates. 
Bocage, in 1921, first apphed for a French 
patent embodying the principles of this 
roentgenographic technic in an attempt to 
concentrate depth dosage in deep roentgen 
therapy. Fortes and Chausse described 
a similar method in application for a 
French patent a few months later. No 


practical use was made of these mecha- 
nisms, however, until Vallebona employed 
a method using stratigraphic principles. 
This proved unreliable and unsatisfactory, 
and in 1933 he developed the stratigraph 
which approximates closely other methods 
of body-section radiography in common 
use today. Ziedses des Plantes, in 1931, 
described a practical apparatus for body- 
section roentgenography and stated that 
he invented the method independently in 
1921. Bartelink .demonstrated his re- 
sults with a similar apparatus at a meeting 
of the Association of Electrology and 
Roentgenology in Amsterdam. 

Jean Kieffer in this country in 1929 
patented an apparatus for body-section 
roentgenography which, with the assistance 
of Sherwood Moore, was constructed in 
1934 and named the laminagraph. The 
laminagraph antedates the practical de- 
vices of Vallebona and Ziedses des Plantes 
and was probably the first practicable 
stratigraphic apparatus designed. Gross- 
mann, meanwhile, described an apparatus 
which he named the tomograph, with 
which he was able to demonstrate clearly 
pulmonary abnormahties not well depicted 
by other radiographic means. 


' Accepted for pubUcation in June 1944. = Now Captain, M.C., A.U.S 
the UlusUattonT’* contribution consisted of assistance in the identification of the anatomic structures shown 
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The literature concerned with skull 
planigraphy is not extensive, but the works 
of Epstein, Moore, di Rienzo and Boher, 
and Froment and Buffe are noteworthy. 
Much attention, however, has been given 
to tomography of temporomandibular joint 
disorders, Peyrus and Aubert first point- 
ing out the significance of this roentgeno- 
graphic method. 

Many authors have published articles 
concerning pulmonary tomography follow- 
ing Grossmann’s pioneer work in 1935. 
Taylor, in 1938, presented an excellent 
review of cases seen at the Sea View Hos- 
pital. 

Body-section roentgenography is es- 
pecially valuable in examination of the 
skull, larynx, and thorax. In the former 
two fields its value is enhanced by ability 
to compare symmetrical halves as well as 
to obscure overlying and underlying bony 
structures which interfere with proper 
visualization in ordinary roentgenograms. 
In pulmonary roentgenography, it is often 
impossible otherwise to isolate pathologic 
processes because of opacities within the 
same parenchymal plane or because of 
superimposition of bony structures of the 
thoracic cage. In the study of spinal 
column abnormalities, also, these objec- 
tions to standard radiographic procedures 
are eliminated. 

Between 1936 and 1940, Leborgne in 
Uruguay and Canuyt and Gunsett in 
France demonstrated the value of this pro- 
cedure in laryngeal cancer. Since then, 
Moore and his associates and Caulk have 
contributed to the subject. When Le- 
borgne visited the United States in 1938, he 
assisted in the design and construction of a 
tomographic apparatus similar to one he 
had previously built in Uruguay. To our 
knowledge, this is the first apparatus of its 
type in this country. Caulk has ade- 
quately described it and again to detail its 
construction would be superfluous. Be- 
cause of economy of operation and wide 
range of use, it is well suited to the needs 
of small institutions. Its value lies in the 
ability to obscure from a previously se- 
lected plane overlying and underlying bony 


structures and soft tissues which in the 
ordinary roentgenogram would interfere 
with proper visualizatioii of that par- 
ticular region. While such films do not 
give distinct and detailed views of osseous 
architecture, they do furnish information 
not obtainable by ordinary roentgenog- 
raphy. By such means it is possible to 
follow a pathologic process from its point 
of origin to the area where it is lost in 
normal bony structure, thus obtaining a 
complete picture of the actual abnormahty. 

In our work, a cadaver head in relatively 
good state of preservation was used. This 
head was placed on the roentgenographic 
table in the postero-anterior position and, 
beginning at a point 3.5 cm. from the table 
top, tomograms were taken at 0.5-cm. 
levels through the entire skull. In a simi- 
lar manner, another head was placed in 
the right lateral and then in the left lateral 
position and tomograms were taken at 
0.5-cm. levels from 3.5 to 10.6 cm. from 


the table top in both instances. After suc- 
cessful postero-anterior and lateral tomo- 
graphic films were obtained, the heads were 
sectioned, the first in the coronal and the 
second in the lateral planes, in an attempt 
to dupHcate the tomographic levels. Be- 
cause the saw itself removed some of the 
tissue in each bite and because there would 
be marked destruction and maceration of 


cr>f+ ticciipc in '^ppffnn'; of such thin di- 


mension, it was considered advisable to ob- 
tain the sections at approximately 2-cni- 
levels. In this way, comparisons could 
be made of the tomographic films which 
most closely approximated the anatomica 
levels obtained. Comparison of the cor 
onal levels was made to a point just beyon 
the sphenoid sinuses, since it was foun 
that for our purpose the films beyond t is 
plane did not disclose anatomic structures 
of enough significance to justify detai e 
description. In addition, pathologic states 
within the cranial vault beyond this leie^ 
could be isolated and visualized better JJ 
ordinary roentgenographic means than } 
postero-anterior tomography. Latera o 
mography, however, does give valuable m 
formation concerning intracranial lesions. 
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In our tomographic descriptions .we have 
attempted to use bony landmarks of the 
skull easy of identification, so that duplica- 
tion of levels would be avoided as much 
as possible. In the postero-anterior pro- 
jection, therefore, the fixed upper alveolar 
ridge is first used as an identifying struc- 
ture; later, when sections beyond this level 
are visualized, the zygomatic arch and 
temporomandibular joint serve as guides. 
Since we cannot completely obscure the 
structures above and below our plane of 
tomographic motion, a certain thickness of 
tissues is included in each tomographic sec- 
tion so that in adjacent films it is possible 
to visuahze structures which anatomically 
are located at a level above or below such 
plane. In such instances, however, these 
structures are not in critical focus and do 
not interfere appreciably with the proper 
evaluation of findings. 

The radiographic factors for postero- 
anterior tomograms were as follows: kv.p. 
65.2 to 74.2; 100 ma. ; distance 40 inches; 
time 2 seconds; kv.p. increasing in inverse 
proportion to the distance from the table 
top. The following were the factors for the 
lateral tomograms : kv.p. 58.0 to 65.2 ; 100 

ma. ; distance 40 inches; time 2 seconds; 

kv. p. increasing as in postero-anterior 
tomography. 

It may be stated that considerable varia- 
tions in technic were attempted before the 
factors were found which best suited our 
needs. Also, because of the density of 
living tissue, the above factors must be 
varied slightly for diagnostic and radio- 
graphic usage. In our experience, eleva- 
tion of the kv.p. has proved sufficient for 
obtaining good diagnostic films. 

We wish here to thank Dr. James Ir- 
win^ for his aid in securing the factors of the 
radiographic technic. 

INDEX OF LABELS 

1. Alveolar process of maxilla 

2. Maxillar}’^ sinuses 

3. Orbit 

4. Intramaxillary septum 

.5. “H” line 

G. “R” line 

^ Trainee, National Cancer Institute. 


7. Inferior concha 

8. Ethmoidal air cells 

9. Perpendicular plate of ethmoid 

10. Nasal septum 

11. Frontal sinuses 

12. Supraorbital sinuses 

13. Roof of orbit 

14. Frontal process of zygoma 

15. Zygomatic process of frontal bone 

16. Middle concha 

17. Zygomatic arch 

18. Crista galli 

19. Canine eminence of maxilla 

20., Ascending ramus of the mandible 

21. Palatine process of the maxilla 

22. Lamina papyracea 

23. Cribriform plate 

24. Ostium of supraorbital sinus 

25. Posterior ethmoidal air cells 

26. Superior orbital fissure 

27. Floor of infraorbital canal 

28. Tongue 

29. Inferior orbital wall 

30. Infraorbital canal 

31. Upper alveolar ridge 

32. Coronoid process of mandible 

33. Perpendicular plate of vomer 

34. Osseous floor of anterior cranial fossa 

35. Inferior orbital fissure 

36. Palatine bone 

37. Sphenoid sinus 

38. Spur of sphenoid 

39. Septum of sphenoid sinus 

40. Greater wing of sphenoid 

41. Styloid process 

42. Optic foramen 

43. Lesser wing of sphenoid bone 

44. Condyloid process of the mandible 

45. Neck of condyloid process of mandible 

46. Superior concha 

47. Temporomandibular joint 

48. Angle of mandible 

49. Mastoid process 

50. Squamous portion of temporal bone 

51. Parietal bone 

52. Zygoma 

53. Maxilla 

54. Tubercle at the root of zygomatic process of 

temporal bone (marginal tubercle of 
zygoma) 

55. Mandibular notch 

56. Middle cranial fossa 

57. Petrous portion of temporal bone 

58. Linear shadow cast by currdng surface of 

zygoma 

59. Zygomatico-frontal suture line 

60. Posterolateral orbital wall 

61. Anterior cranial fossa (34) 

62. Posterior cranial fossa 

63. Auditory canal 

64. Cerebellum 
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65. Tentorium cerebelli 

66. Orbital plate of maxilla 

67. Anterior clinoid process 

68. Spine of sphenoid bone 

69. Occiput 

70. Lateral pterygoid plate 

71. Premaxilla® 

72. Pterygo-maxillary fissure 

73. Body of sphenoid bone 

74. Medial pterygoid plate 

<5. Horizontal plate of palatine bone 

76. Soft palate 

77. Sella turcica 

78. Dorsum sellae 

79. Palatine process of maxillary bone 

80. Perpendicular plate of palatine bone 

81. Basi-occiput 

82. Foramen magnum 

83. Uvula 

84. Nasal bone 

85. Spinal cord 

86. Laryngeal part of pharynx (hypopharynx) 
8/. Nasopharynx 

A. Falx cerebri 

B. Air in ventricle 


POSTERO-ANTERIOR 
ANATOMICO-TOMOGRAPHIC STUDY 

The following is a detailed description < 
the postero-anterior tomographic levels ( 
the skull. F or the views which most closel 
approximate the anatomical sections, th 
latter are inserted for comparison of ans 
tomic landmarks visible on both. B' 
such comparison it is possible to determin 
how correct we are in the evaluation o 
roentgen shadows in tomography. Change 
m the morphology, as well as appearano 
o steuctures as they appear in "focal view 
will be noted. 

Figure 1 IS a tomogram at the level o 
the upper central incisor teeth. The lowei 
central and lateral incisors are also in gooc 

dihic d^P^-ession in the left man- 

the left mandibular ramus. The al- 
veolar process of the maxilla, 1 is rem 

arSs nf rliL small 

in- on tbp ? outline imping- 

i^n the medial and inferior walls of each 

Unh^ersUyfetseJenThE^^^ 


orbit, 3 Septa, 4, are clearly depicted 
within both of these atria. 


In this film a vertical linear shadow is 
apparent, arising from the lateral border 
of each maxilla and extending superiorly 
to bisect each maxillary sinus. This den- 
sity, noted in a previous publication, repre- 
sents a shadow cast by the posterolateral 
wall^of the maxilla and is arbitrarily called 
the “H” line, 5. This linear shadow, as 
will be seen in later tomograms, continues 
cephalad and medially to form the in- 
ferior border of the inferior orbital fissure. 
At such level, the "H” line represents the 
point of junction of the posterolateral wall 
and the orbital plate of the maxillary bone, 
A similar shadow just appearing in view 
behind the lateral third of the right orbit 
is cast by the lateral portion of the frontal 
bone, squamous portion of the temporal 
bone, and in most part by the greater wing 
of the sphenoid bone. This line has been 
arbitrarily called the "R” line, 6, In later 
films we note that this line curves abruptly 
medially and upward to parallel the “H” 
line and form the superior border of the 
inferior orbital fissure. At this level the 
"R” line represents the line of junction 
between the greater wing of sphenoid and 
the orbital plate of that bone. At such 
levels, therefore, these lines are both more 
apparent and important. 

The nasal cavity is clearly outlined, and 
the inferior conchae, 7, are just coming into 
view, delineating a clear inferior meatus. 
The middle conchae are not yet seen, but 
several anterior ethmoid air cells, 8, can 
be visualized, as well as the perpendicular 
plate of the ethmoid bone, 9. The nasal 
septum, 10, is in good focus. Both orbital 
cavities, 3, are well outlined and are large 
and elliptical. It is possible to see the 
superimposed soft-tissue shadows of both 
upper and lower eyelids. 

The faint representations of the frontal 
sinuses, 11, are fading from view, since the 
tomographic level is beyond these air cells. 
The supraorbital sinuses, 12, however, are 
clearly outlined. Embryologically these 
cells are a lateral projection of the anterior 
and middle ethmoid cells and pneumatize 
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Fig. 1. Coronal section at level of upper central incisor teeth. 1. Alveolar process of maxilla. 2. Maxillary 
sinus. 3. Orbit. 4. Intramaxillary. septum. 5. “H” line. 6. “R” line. 7. Inferior concha. 8. Eth- 
moidal air cells. 9. Perpendicular plate of ethmoid. 10. Nasal septum. II. Frontal sinuses. 12. Supra- 
orbital sinuses. 13. Roof of orbit. 14. Frontal process of zygoma. 15. Zygomatic process of frontal bone. 
A. Falx cerebri. B. Air in ventricle. 

Fig. 2. Coronal section at level of upper lateral incisor teeth. 16. Middle concha. 17. Zygomatic arch. 18. 
Crista galli. 

that portion of the frontal bone just pos- is particularly well seen. The thin wall 
terior to the frontal sinuses and overlying between these structures is manifest. The 
the orbit. Anatomically this explanation frontal process of the zygoma, 14, and its 
is debatable. It is the opinion of some junction with the zygomatic process of the 
anatomists that, while in the majority of frontal bone, 15, is clear, especially on the 
instances the above holds true, there are right. 

many examples in which these supra- Because the skull is that of a cadaver, it 
orbital cells quite definitely represent a had been exposed for some time to air and 
posterior pneumatization of frontal and had lost much of its fluid content. We are 
sometimes anterior sphenoid bones by the therefore able to delineate the anterior 
frontal sinus. (Poor results in surgical pro- cornua of both lateral ventricles, B, the 
cedures upon the frontal sinuses are fre- falx cerebri. A, and actual brain sub- 

quently attributed by rhinologists to these stance. (These structures are ordinarily 

cells, because of their inaccessibility and not demonstrable by this radiographic 
drainage through parent structures, in the technic.) 

case of ethmoid pneumatization.) The The next tomographic level. Figure 2, is 
roof of each orbit, 13, lying between the at the plane of the upper lateral incisor 

orbital cavity and the supraorbital sinus teeth. Here the inferior conchae, 7, are 
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clearer and larger, and the origins of the 
middle conchae, 16, are just visible. The 
maxillary atria, 2, are more definite and 
triangular, and pneumatization of the 
zygomatic arch of the maxilla of either side 
is discernible. Septa, 4, are very clear 
within these cells. The inferior border of 
the zygomatic arch, 17, is coming into re- 
lief. The orbital cavities, 3, are slightly 
larger than in the previous tomogram and 
slightly more spherical in outline. The 
ethmoid sinuses, 8, bilaterally are in 
clearer detail, and the supraorbital cells, 12, 
are in better focus and their lateral ex- 
tension is demonstrable. The crista galli, 
18, is visible. The “H” and “R” lines show 
no great variation from Figure 1. No other 
significant changes in the osseous structure 
are noted. 

Figures 3 and 4 are of relatively com- 
parable anatomic and tomographic levels, 
although the former is slightly anterior to 
the roentgenographic plane and is really a 
composite of the second and third tomo- 
graphic levels. The roentgenogram and 
anatomic cuts are at the level of the canine 
teeth bilaterally, and define the canine 
eminence of the maxilla, 19, well. The 
section is at the most prominent portion of 
the inferior conchae, 7, and the tomogram 
reveals a slight increase in size of the 
shadow of the middle concha, 16, although 
this structure is absent in the specimen. 

At the anatomic level, the maxillary 
sinuses, 2, are still triangular, even though 
in the tomogram they assume a more 
rhomboidal configuration. Orbits, 3, in 
both views are large and spherical; the 
nasal septum, 10, is well delineated, as are 
the ethmoid air cells, 8. The supraorbital 
sinuses, 12, are in sharp focus and their 
form is almost duplicated in the two views. 


The margins of the orbital roofs, 13, so 
clearly visualized in Figure 2, are now 
blurring because of the curvature of the 
superior orbital plates. Since the “H” and 
“R” lines represent osseous planes ac- 
centuated by tomographic technic, they 
are not directly applicable to the anatomic 
sections. In the roentgenogram they are 
noted in clearer detail than previously, 
especially on the left side. 

As Figure 3 represents an anatomic level 
just beyond the second, and anterior to the 
third tomographic plane, so Figure 5 repre- 
sents an anatomic level just posterior to 
the latter plane, disclosing comparable 
anatomic structures. The configuration of 
the maxillary, supraorbital, and ethmoid 
sinuses is similar, the orbital cavities are 
of size and shape corresponding to the 
tomographic level shown in Figure 4, and 
the limiting walls of both maxillary antra 
are distinct and comparable. As in the 
tomogram, the most anterior portion of 
the middle concha is making its appear- 
ance. The inferior conchae and the sep- 
tum are distinct and conspicuous. 

In Figure 6, we are now 5 cm. from the 
roentgenographic table top. This tomo- 
gram is at the level of the first bicuspid 
teeth bilaterally. Both maxillary sinuses, 
2, are excellently defined, the lateral pneu- 
matization of the zygomatic arches being 
particularly well delineated. The walls of 
the sinuses appear in sharp detail, and the 
orbital and inferior maxillary osseous 
structures are well demonstrated. At this 
level the ascending rami of the mandible, 
20, are seen. The inferior conchae, 7, are 
still well defined and the downward pro- 
jections of both middle conchae, 16, can 
be visualized. The palatine processes of 
the maxillae, 21, are also well seen. At 


Fig. 3. Anatomic coronal section at level of upper canine teeth. 2. Maxillary sinus. 3. Orbit. 7. In- 
ferior concha. 8. Ethmoidal air cells. 10. Nasal septum. 12. Supraorbital sinus. 13. Roof of orbit. 19. 
Canine eminence of maxilla. 

Fig. 4. Coronal section at level of upper canine teeth. 19. Canine eminence of maxilla. “H” and “R” lines 
are i.a clearer detail, especially on the left side (5 and 6). 

Fig. 5. Anatomic coronal section at level of upper first bicuspid teeth. 2. Maxillary sinus. 3. Orbital 
cavities. 7. Inferior concha. 8. Ethmoidal air cells. 12. Supraorbital sinuses. 16. Middle concha. 18. 
Crista galli. 20. Ascending ramus of mandible. 21. Palatine process of maxilla. 22. Lamina papyracea. 
23. Cribriform plate. 24. Ostium of supraorbital sinus. A. Falx cerebri. B. Air in ventricle. 

Fig. 6. Coronal section at level of upper first bicuspid teeth. 20. Ascending ramus of mandible. 21. Pala- 
tine process of maxilla. 22. Lamina papyracea. 23. Cribriform plate. 24. Ostium of supraorbital sinus. 




Figures 7-10 


\Legends on o; 
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this plane the orbital cavities, 3, appear 
slightly smaller than in previous tomo- 
grams but are more spherical in outline. 
The lamina papyracea, 22, of the medial 
orbital wall, laterally bounding the eth- 
moidal air cells, 8, is seen in distinct detail. 
The ethmoidal sinuses, 8, are in good focus 
and the cribriform plate, 23 , is shown. The 
crista galli, IS, is fading from view. The 
supraorbital sinuses, 12, are now smaller 
than in previous views and do not extend 
so far laterally. What is probably an ori- 
fice, 24, from these sinuses into the eth- 
moid cells is seen on either side. The falx 
cerebri, A, and the air-filled anterior horns, 
B, of both lateral ventricles are well de- 
fined. The "H” and “R” lines are be- 
coming more prominent and are gradually 
and progressively approximating each 
other. This is especially obvious on the 
left side. 

Figures 7 and 8 represent corresponding 
roentgenographic and anatomic levels. 
Certain changes in the shape of structures 
previously observed are apparent. The 
level of these “sections” is at the approxi- 
mate coronal plane of the second bicuspid 
bilaterally. The crista galH, 18, is fading 
from view, and the cribriform plate, 23, 
of the ethmoid is very distinct. The supra- 
orbital sinuses, 12, are smaller and nar- 
rower and we are now beginning to see the 
posterior ethmoid air cells, 25. The middle 
nasal conchae, 16, are very well delineated, 
while the inferior conchae, 7, are receding 
from sharp focus. The orbital cavities, 3, 
are becoming smaller and assuming a tri- 
angular shape. The lamina papyracea, 22, 
is still fairly well defined on the left side 
on the tomographic view. The beginning 
of the superior orbital fissure, 26, is seen 
in the superior portion of the right orbit 


on this film. The inferior orbital fissure in 
our study has never been well shown by 
posterior-anterior tomography. The max- 
illary sinuses, 2, are smaller at this level 
and becoming triangular. In the superior 
portion of each of these atria is a small, 
wedge-shaped projection directed at the 
lumen of the sinus. It is felt that these 
osseous structures in the roentgenograms 
represent the floors of each of the infra- 
orbital canals, 27. The inferior wall of 
each maxilla is distinct to view, and its pro- 
jection into the zygoma is demonstrated, 
as well as the clearly evident border of the 
lateral zygomatic arch, 17. The “H” and 
“R” lines in the roentgenogram are ap- 
proximating each other more closely on 
the left side and are more clearly visualized 
on the right side of the skuU. 

Figure 9 shows the next tomographic 
level, at the plane of the alveolar ridge be- 
tween the bicuspid and first molar teeth, 
and Figure 10 represents approximately 
the same anatomie level of the sectioned 
skull. While it is possible to distinguish the 
beginning appearance of tongue substance, 
28, in Figure 7, it is in this tomographic 
film (Fig. 9) that its outline is definite and 
well formed. The ascending ramus of the 
mandible, 20, on the left is still visible on 
the roentgenogram. The maxillary si- 
nuses, 2, are smaller than on the previous 
roentgenogram, but their medial portions 
are elongated; they extend upward to the 
level of the middle ethmoid air cells, 8, and 
their excursion inferiorly carries them well 
into the alveolar ridge. The lateral ex- 
tension of both atria into zygomatic arch, 
17, is not so pronounced. The thin wall 
of the orbit inferiorly, 29, is well defined 
in both sections. (It is easy to under- 
stand, from these views why interorbital 


Fig. 7. Coronal section at level of upper second bicuspid teeth. 25. Posterior ethmoidal air cells. 26. Supe- 
rior orbital fissure. 27. Floor of infraorbital canal. 

Fig. 8. Anatomic coronal section at level of second bicuspid teeth. 2. Maxillary sinus. 3. Orbital cavities 
12. Supraorbital sinuses. 16. Middle concha. 17. Zygomatic arch. 18. Crista galli. 22. Lamina 
papyracea. 23. Cribriform plate. 25. Posterior ethmoidal air cells. 26. Superior orbital fissure. 27 
Floor of infraorbital canal. 

Fig. 9. Coronal section at level of upper alveolar ridge between bicuspid and first molar teeth. 28. Tongue 

29 Inferior orbital wall. 30. Infraorbital canal. 

Fig. 10. Anatomic coroiial section at level of upper alveolar ridge between bicuspid and first molar teeth. 2. 
Maxillary sinus. 3. Orbit. 7. Inferior concha. 8. Ethmoidal air cells. 12. Supraorbital sinus. 16. 
Middle concha. 17. Zygomatic arch. 20. Ascending ramus of mandible. 25. Posterior ethmoidal air cells 
26. Superior orbital fissure. 28. Tongue. 29. Inferior orbital wall. 30. Infraorbital canal. 
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extension of antral cancer is not an in- 
frequent occurrence.) The infraorbital 
canals, 30, are both visualized in the tomo- 
gram, while that on the right side is seen 
in the anatomic section. Both inferior, 7, 
and middle conchae, 16, are excellently- 
detailed, the latter being more prominent 
than in any previous film. 

The orbital cavities, 3, are smaller and 
less spherical, assuming a pyramidal shape, 
their bases being directed medially and in- 
teriorly. The ethmoid sinuses, 8, are well 
depicted, both middle and posterior cells, 
25, appearing in view in Figures 9 and 10. 
The supraorbital sinuses, 12, are still 
smaller, that on the left being almost com- 
pletely beyond the tomographic level . Good 
duplication of these structures is noted in 
the anatomic view. The crista galli is 
barely Visible in both views. Both superior 
orbital fissures, 26, are seen. The brain 
substance and lateral ventricles are also 
shown. The “H” and “R” lines, 5 and 6, 
are very prominent on the left and quite 
well seen on the right side of the skull. 
Medial and superior curvature of the “R” 
line to form the superior border of the in- 
ferior orbital fissure is seen. 

In Figure 11, the next tomographic 
level, we are at the cofonal plane of the first 
upper molar tooth. Tongue substance, 
28, is well defined and, in the nasal cavity, 
inferior, 7, and medial conchae, 16, are 
receding from focus. This level is through 
the posterior portion of both maxillary 
antra, 2, and the pneumatization of zygo- 
matic arch, 17, is less evident than in pre- 
vious films. The margins of maxillary and 
zygomatic bones inferiorly and laterally 
are less distinct. The maxillary sinus, 2, 
on the right is small and circular, while 'that 
on the left is narrow and elongated from 
above downward. Within the nasal cavity 
the middle, 16, and inferior conchae, 7, 
are smaller. The ethmoidal sinuses are 


well demonstrated, and the posterior cells, 
25, of this structure are in clearer detail and 
are larger. The supraorbital sinus, 12, on 
the left has completely disappeared, while 
on the right there is a remnant of the large 
well-formed structure seen previously. The 
cribriform plate, 23, of the ethmoid is still 
in view. 

The orbital cavities, 3, are smaller and 
almost triangular. The lamina papyracea, 
22, is still well seen. The superior orbital 
fissure, 26, on each side is excellently de- 
tailed. The curvature of each greater wing 
of the sphenoid bone, which forms the walls 
of both the superior and inferior orbital 
fissures, is noted bilaterally. The “H” 
and “R” lines appear well defined and are 
approximating each other on the left side. 

Figure 12, the next tomographic level, is 
approximately at the plane of the second 
upper molar tooth. The tongue, 28, is well 
defined, as are the upper alveolar ridges, 
31, bilaterally. The ascending ramus, 20, 
of the left mandible is visualized, as is its 
coronoid process, 32. Both maxillary si- 
nuses, 2, are small, and that of the left side 
of the skull is assuming a spherical out- 
line. The conchae bilaterally are smaller, 
and the middle ethmoid air cells are being 
lost to view, while the posterior ethmoid 
sinuses, 25 (larger and more clearly defined 
cavities than either anterior or middle 
groups), are becoming more prominent. 
The anterior portion of the vomer (per- 
pendicular plate), 33, is now visualized at 
the superior portion of the nasal septum. 
The remnant of the right supraorbital 
sinus, 12, is still seen. The orbital cavities 
3, are still triangular, but narrow and elon- 
gated horizontally. The osseous floor of 
the anterior cranial fossa, 34, is well seen, 
and a tiny spur of the crista galli remains 
in view. Superior, 26, and inferior, 35, 
orbital fissures are observed bilaterally, 
especially the former, and it is possible to 


Fig. 13. Coronal section at level of last upper molar teeth. 36. Palatine bone. 37. Sphenoid sinus. 38. 
Spur of sphenoid. 39. Septum of sphenoid sinus. 40. Greater wirig of sphenoid. 

Fig. 14. Anatomic coronal section at level of last upper molar teeth. 2. Maxillary sinus. 3. Orbital 
cavity. 7. Inferior concha. 16. Middle concha. 20. Ascending ramus of mandible. 25. Posterior 
ethmoidal air cells. 28. Tongue. 33. Perpendicular plate of vomer. 36. Palatine bone. 37. Sphenoid 
sinus. 38. Spur of sphenoid. 39. Septum of sphenoid sinus. 40. Greater wing of sphenoid bone 43 
Lesser wing of sphenoid bone. 
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Fig. 15. Coronal section at level of posterior portion 
of last molar tooth. 41. Styloid process. 42. Optic 
foramen. 43. Lesser wing of sphenoid bone. 


demonstrate the medial and superior curva- 
ture of the "R” line, 6, bilaterally, form- 
ing the roof of the latter fissure. 

In Figures 13 and 14 the coronal plane 
is at the last upper molar level. The 
ascending ramus, 20, of the left mandible is 
still shown on the tomogram, but the cor- 
onoid process is not in focus. Palatine 
bones, 36, are evident in both views, and 
it is possible to see that they do not quite 
reach the mid-line in the roentgen film. 
Because it is impossible to obscure ad- 
jacent structures completely, we see rem- 
nants of the maxillary sinuses, 2, bilaterally 
in the tomogram, while a small portion of 
the left antrum is apparent in the anatomic 
section. The posterior portion of middle, 
16, and inferior conchae, 7, are almost 
duplicated in these views, as well as the 
mid-portion of the vomer, 33. The septal 
cartilage is well seen. At this level we 
have our first view of the sphenoid sinuses, 
o ! , all the walls of which are clear. (In this 


particular skull, an anomalous posterior 
ethmoid cell, 25, on the right compresses 
the sphenoid cell on that side. This is not 
a rare occurrence, and at times such an 
anomalous sinus may almost completely 
replace the sphenoid cell posterior to it by 
posterior expansion and pneumatization.) 
A tiny spur, 38, on the sphenoidal crest is 
noted in the anatomical and roentgen views. 
The septum of the sphenoid sinus, 39, as 
well as the wall forming the nasal roof, is 
well depicted. The supraorbital sinuses, 
except for an almost negligible remnant on 
the right side, have disappeared from view. 
The orbital cavities, 3, at this level are nar- 
row and elongated horizontally. In both 
figures it is possible to distinguish the su- 
perior orbital fissures, 26. The inferior 
orbital fissure, 35, is fairly visualized in the 
tomogram. Also in this roentgenogram 
the “H,” 5, and “R,” 6, lines are clear and 
on the left side we are able to trace them 
both as they proceed medially and upward 
to bound the inferior orbital fissure. This 
delineation is not so clear on the opposite 
side of the skull. The curvature of the 
greater wing of the sphenoid, 40, is noted 
on both sides as it forms the boundary of 
separation between these fissures. The 
lesser wings of - the sphenoid, 43, are better 
seen in the anatomical section than in the 
tomogram. 

The next tomographic view, Figure 15, is 
at the level of the posterior portion of the 
last molar tooth of the right upper alveolar 
ridge. On the left side of the skull we are 
slightly beyond this level. Tongue, 28, 
substance is still visible, and the palatine 
bone, 36, is seen bilaterally. This section 
is beyond the level of the maxillary sinus, 2, 
on the left side and only a small circular 
remnant of that on the right side of the 
skull is noted. The inferior and middle 
conchae are still demonstrable, but they, 
too, are receding from focus. On the left 
side of the skull the tip of the styloid proc- 
ess, 41, is making its appearance, between 
the ascending ramus, 20, of the mandible 
and the lateral wall of the maxilla. Both 
orbital cavities are flattening and, although 
the superior orbital fissures can still be seen. 
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Fig. 16. Coronal section at level of most posterior portion of upper alveolar ridge. 

Fig. 17. Anatomic coronal section at level of the most posterior portion of the upper alveolar ridge. 7. In- 
ferior concha. 16. Middle concha. 17. Zygomatic arch. 20. Ascending ramus of mandible. 25. Posterior 
ethmoidal air cell. 37. Sphenoid sinus. 42. Optic foramen. 43. Lesser wing of sphenoid bone. 56. Mid- 
dle cranial fossa. 


the “H” and “R” lines are becoming less 
prominent, and the inferior orbital fissure 
is out of focus. 

The sphenoid sinus is well delineated 
and the anomalous right posterior ethmoid 
cell, 25 (erroneously numbered 9 in the 
figure) , is very clear. Just above the lateral 
edges of each sphenoid sinus we are now 
able to visualize the optic foramina, 42. 
Both greater, 40, and lesser wings, 43, of 
the sphenoid are seen and the floor of the 
anterior cranial fossa, 34, is shown. The 
prominent spread of the zygomatic arch, 
17, on both the right and the left side is be- 
coming evident. 

In Figures 16 and 17, comparable tomo- 
graphic and anatomic views, the coronal 
plane is at the level of the most posterior 
portion of the upper alveolar ridge bilater- 
ally, that on the right side including the 
last portion of the third molar tooth. This 
level also includes, in this particular skull, 
the most posterior portion of the lower 


alveolar ridge, at the level of the last 
molars. On the tomographic film it is pos- 
sible to distinguish the ascending rami, 20, 
of both mandibles as they are coming into 
view. In this film, . also, we can see the 
small remnant of the right maxillary sinus 
as well as the fading shadow of that on the 
left. In the anatomic section, we are 
beyond this osseous level. (The angle at 
which the anatomic sections were cut does 
not exactly coincide with the tomo- 
graphic levels, so that, as we proceed su- 
periorly, the anatomic sections are deeper 
than those seen stratigraphically. This 
difference in level is more apparent as we 
approach the plane of the lesser wing, 43, of 
the sphenoid and proceed just beyond it 
into the middle cranial fossa, 56.) In both 
views, however, we notice the remnants of 
both the middle, 16, and inferior conchae, 
7. The sections are now beyond the mid- 
portion of the sphenoid sinuses, 37, and the 
walls are slightly blurred due to the curva- 
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Fig. 18. Coronal section at level of mid-portion of zygomatic arch. 44. Condyloid process of mandible. 45. 
Neck of condyloid process of mandible. 46. Superior concha. - n i A 

Fig. 19. Coronal section at level of widest portion of zygomatic arch. 17. Zygomatic arch. 44. Condyloia 
process of the mandible. 47. Temporomandibular joint. 

ture of the posterior osseous limits. The ridge; Both ascending rami, 20, are in 
posterior ethmoid cell, 25, on the right is good focus, and the condyles, 44, of these 
still in excellent view. The optic foramen, structures are beginning to take form. 
42, can be seen only on the right side The neck, 45, of this structure is well seen, 
in the anatomical section, while both fora- Both maxillary antra are now lost to view, 
mina, 42, are seen on the tomogram. In and the inferior border of the zygomatic 

the latter, also, we are able to note the, arch, 17, is in fair detail as it curves to meet 

lesser wings, 43, of the sphenoid bounding the maxilla on each side. The nasal cavity 
the superior portion of the orbital cavities, is smaller at this level, and the supenor 
3, which are small, flat, and transverse, nasal conchae, 46, are faintly visible. (Be- 
In the anatomic section we are behind the cause of the posterior and inferior angula- 
orbital cavity and portions of the temporal tion of all the conchae at this level, these 
lobe of the brain are seen. The “H” and structures cast roentgenographic shadows 
R” lines of the roentgenogram are in- which seem to coalesce.) The orbital ca^ 
distinct and disappearing. The zygomatic ities as such are no longer demonstra 
arches, 17, are still more prominent on but the greater wings, 40, of the sphenoi 
this tomogram than they have been on are well depicted, especially on the rig i . 
previous films. and both superior, 26, and inferior orbital 

Figure IS is at the level of the mid-por- fissures, 35, can be seen. The faint o" 
tion of the zygomatic arch and is beyond of the roof of the orbit, 13, is still visi ) c- 
any bony landmarks of the upper alveolar The sphenoid sinus, 37, anomalous ethmoi 
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cel), 25, on the right, and optic foramina, 
42, can still be identified. The “H” and 
“R” lines are no longer visible. 

The last postero-anterior tomogram 
shown. Figure 19, is at the widest (most 
lateral) portion of the zygomatic arch in the 
skull. At this level we are 9.5 cm. from the 
roentgenographic table top. The neck of 
the condyloid process, 45, on each side is in 
sharp focus, and the condyles, 44, are 
being visualized. The temporomandibular 
joint, 47, is coming into view on the right 
side. The zygomatic arch, 17, is well seen, 
and the lateral border is fairly well focused. 
The inferior edge of the arch is in clear de- 
tail, as is its junction with the maxilla on 
each side. In the nasal chamber it is now 
possible to distinguish the inferior, middle, 
and superior, 46, conchae on the right. 
The remnants of both sphenoid sinus, 37, 
and posterior ethmoid cell, 25, on the right 
are seen, as well as the remnant of the 
optic foramen, 42, on the right. The 
greater wing of the sphenoid, 40, is reced- 
ing from critical focus, as are the orbital 
fissures, 26 and 35, and lesser wing of the 
sphenoid. 

LATERAL TOMOGRAPHY 

The lateral tomograms pictured here 
were secured from the same head as the 
postero-anterior roentgenograms. The an- 
atomic sections, however, were obtained 
from a second head after the tomograms 
had been printed. Because anatomic land- 
marks are the same in both series, com- 
parison is now made of the corresponding 
sections and tomographic views. One point 
of difference is noted in comparison. The 
anatomic views are of a skull in which there 
are no upper teeth, while in the tomo- 
graphically sectioned skull most of the up- 
per teeth are present. The bony landmarks 
seleeted as planes of lateral sectioning are 
the zygomatic arch, mastoid process, and 
the mandible. Although the latter is not a 
fixed structure, its deviation laterally is an 
uncommon occurrence, and it is felt that 
anatomic variations in width of the man- 
dibular arch are of such slight proportions 
that the levels selected in our series are ap- 


plicable to the great majority of individuals. 

Figure 20 is the first lateral tomogram 
in this series, and Figure 21 is the an- 
atomic section to which it most closely 
corresponds. These sections are at the 
level of the tubercle of the root of the zygo- 
matic process of the temporal bone, 54. 
The shadow of the condyle of the mandible, 
44, is quite visible in the tomogram and a 
portion of the condyle is apparent in . the 
anatomic view. The latter delineates the 
external auditory canal, 63, well, but this 
structure is not well demonstrated on the 
tomogram. The angle of the mandible, 
48, is well seen on the roentgenographic 
film. The most lateral portion of the 
mastoid process, 49, of the temporal bone 
is also shown. The anatomic level bi- 
sects the squamous portion of the tem- 
poral bone, 50, and the parietal bone, 51, 
as well. The roentgenogram does not dis- 
close these structures so clearly, but they 
can be identified. The zygoma, 52, is seen 
in both views, and in the roentgenogram 
it is possible to distinguish the underlying 
maxilla, 53, and maxillary sinus, 2, which 
appear in more critical view in deeper films. 
The frontal process of the zygoma, 14, is 
seen in this film, and its curvature to form 
the lateral wall of the orbit, 3, is also vis- 
ualized. The marginal tubercle of the 
zygoma, 54, can be identified. Other struc- 
tures are faintly but not clearly seen. 

Figure 22, the next tomogram, is at the 
level of the tip of the mastoid process. The 
angle of the mandible, 48, and condyle, 44, 
are more pronounced, and the coronoid 
process, 32, is faintly seen. The mastoid 
process, 49, and its air cells are in clear de- 
tail. The mandibular notch, 55, and the 
tubercle, 54, at the root of the zygomatic 
process are shown, but the zygomatic 
arch, 17, is disappearing. The zygoma, 
52, is in good focus and its sutural juncture, 
59, with the frontal bone is clearly visual- 
ized. The heavy linear shadow cast by 
the cmwing anterolateral surface of the 
zygoma, 58, extending superiorly to join 
the zygomatic process of the frontal bone, 
as in the previous tomogram, is seen over- 
lying the maxillary sinus, 2, which is still 
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Fig. 20. Sagittal section at the level of the tubercle of the root of the zygomatic process of the temporal bone. 
'. Anele of the mandible. 49. Mastoid process. 50. Squamous portion of temporal bone. 51. Pane a 
Zygoma. 53. Maxilla. 54. Marginal tubercle of zygoma. , , 

Anatomic sagittal section at level of tubercle of the root of the zygomatic process of the temporal bo ■ 
49. Mastoid process of temporal bone. 50. Squamous portion of temporal bone. 51. Pane 
Zygoma. 54. Marginal tubercle of zygoma. 63. Auditory canal. , . , ,, 

Sagittal section at level of tip of mastoid process. 55. Mandibular notch. 56. Floor ot mi 
57. Petrous portion of temporal bone. 58. Linear shadow cast by curving surface of zygo 

60. Posterolateral orbital wall. 61. 


48. Angle of the mandible. 49. Mastoid process. 50. Squamous portion of temporal bone. 51. 

bone. 52. ” ^ ^ 

Fig. 21. 

3. Orbit, 
bone. 52. 

Fig. 22. 
cranial fossa. 

59. Zygomatico-frontal suture line. 

Fig. 23. Sagittal section at level of the coronoid process of the mandible 
Anterior cranial fossa. 62, Posterior cranial fossa. 


not in good view. The lateral orbital wall of the sphenoid, 40, and the squamous, 50, 
is clearer and larger than in the previous and petrous portions, 57, of the tempora 
film. The floor of the middle cranial fossa, bone is just becoming visible. 

56, formed at this level by the greater wing In Figure 23 we are at the coronoi 
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Fig. 24. Sagittal section at level of the condyloid process of the mandible. 

Fig. 25. Anatomic sagittal section at the condyloid process of'the mandible. 2. Maxillary sinus. 3. Orbital 
cavity. 14. Frontal process of zygoma. 44. Condyloid process of mandible. 48. Angle of mandible. 49. 
Mastoid process. 54. Tubercle at the root of the zygomatic process of the temporal bone. 55. Mandibular 
notch. 56. Middle cranial fossa. 61. Anterior cranial fossa. 62. Posterior cranial fossa. 


process, 32, of the mandible. This process, 
as well as the ascending ramus, 20, of the 
mandible and its angle, 48, are in sharp 
detail. The condyle, 44, is in better focus, 
as are the mandibular notch, 55, and tuber- 
cle, 54, of the zygomatic process. We are 
now within the cavity of the maxillary 
antrum, 2, and the linear shadow of the 
curve of the zygoma, 58, is still seen. The 
posterolateral wall, 60, of the orbit is clear, 
and the orbital cavity, 3, is larger. The 
thin inferior wall, 29, of the orbital cavity 
can be noted separating the orbit, 3, from 
the antrum. The mastoid process, 49, is 
still well defined, as are its air cells, al- 
though we are beyond its most dependent 
portion. The middle cranial fossa, 56, is in 
good focus, the greater wing of the sphe- 
noid, 40, is coming into clearer view, and the 
petrous portion, 57, of the temporal bone is 
becoming more prominent. Faintly visible 
is the anterior cranial fossa, 61, and pos- 
teriorly, the posterior cranial fossa, 62, is 
in good view. 


Figures 24 and 25 are comparable tomo- 
graphic and anatomical levels at the sagit- 
tal plane of the condyloid process, 44, of the 
mandible. This structure is clearly shown 
in both. The mandibular notch, 55, is 
clearly outlined. The tubercle, 54, of the 
root of the zygomatic process of the tem- 
poral bone is also seen. The angle, 48, of the 
mandible is well defined in both views 
and the shadows of the teeth are making 
their appearances in the roentgenogram. 
Slightly above and behind the condyle, 44, 
of the mandible, the auditory canal is 
visible. The mastoid process, 49, can be 
identified in the tomogram, but it is fading 
from view. We can also see the faint out- 
line of the styloid process, 41, in the tomo- 
gram, but it is not apparent in the anatomic 
section. The maxillary sinus, 2, is clearer 
on the tomogram than previously. This 
plane is at a level deeper than the anatomic 
section, in which only a small portion of 
the sinus is shown. The frontal process, 14, 
of the zygoma and a rather indistinct 
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Fig, 26. Sagittal section at the level of the styloid 
process. 41. Styloid process. 63. Auditory canal. 

fusion with the frontal bone are seen. The 
orbital cavity, 3, is clearly visualized in 
both views. All the cranial fossae, 61, 56, 
62, are recognizable in these views. Be- 
tween the floor of the anterior cranial fossa, 
61, and the superior wall of the orbit there 
is a wedge-shaped, air-filled cavity. This 
represents, in this skull, the most lateral 
projection of the supraorbital sinus, 12. 
It is more clearly outlined in later films. 
The anterior walls of this structure are 
indistinct. 

At the next tomographic level, Figure 26, 
the sagittal plane is at the level of the 
styloid process, 41. The temporoman- 
dibular joint, 47, is still in good focus, and 
the auditory canal, 63, is well visualized. 
The presence of an opaque density within 
its limits suggests that we are at the plane 
of the ossicles of the middle ear. The 
coronoid process, 32, is less distinct than 
in former tomograms. The angle, 48, of 
tlie mandible is in good relief, and the 
shadows of the teeth are becoming clearer. 
The maxillary antrum, 2, is enlarging, 
especially posteriorly into the body of the 
maxilla, 53. The orbital cavity, 3, is 
fairly well outlined, and the soft-tissue 
shadows of both eyelids are apparent. All 
the cranial fossae, 61, 56, 62, are well seen 
and the greater, 40, and lesser wngs, 43, of 
the sphenoid can be identified. The supra- 


orbital sinus, 12, is in sharper relief and the 
anterior wall is just visible. 

Figures 27 and 28 are tomographic and 
anatomic views, respectively, at approxi- 
mately the same level, just lateral to the 
last lower molar tooth. In both, the pos- 
terior portion of the ramus, 20, of the 
mandible is noted, and the tomogram de- 
picts teeth more clearly than earlier films. 
The ascending ramus and condyle of the 
mandible, as well as the temporoman- 
dibular joint, are lost to view. The internal 
auditory canal, 63, and petrous portion, 57, 
of the temporal bone are demonstrated. In 
both views, also, cerebellar substance, 64, 
appears in view and the tentorium cere- 
belli, 65, is visualized. The anatomic sec- 
tion discloses only a small portion of the 
maxillary antrum, 2, but the tomogram 
visualizes this structure in its entirety, ex- 
tending to the posterior limit of the max- 
illary bone. The inferior wall of this 
structure describes a W in its course, the 
central portion of which is carried upward 
to the superior wall in a septum, 4, dividing 
the sinus into two almost equal compart- 
ments. The thin orbital plate, 66, of the 
maxilla can be identified. The osseous 
limits of the orbital cavity, however, are 
not distinct, due to the curvature of the 
walls at this level. The soft-tissue shadows 
of both eyelids are seen. The supraorbital 
sinus, 12, is in good detail, and the frontal 
sinus, 11, just anterior to it is coming into 
focus. The latter is evident only in the 
tomogram. All the cranial fossae, 61, 56, 
62, are well seen. The overlying edge of the 
lesser wing of the sphenoid, 43, as it projects 
to form the anterior clinoid process, 67, is 
clearly shown. The greater wing^ of the 
sphenoid, 40, and petrous portion, 57, of the 
temporal bone, forming the middle crania 
fossa, 56, are discernible. In the tomogram 
it is possible to identify the spine of the sphe- 
noid bone, 68, projecting downward behind 

the maxilla below the posterior third of t e 
middle cranial fossa. The posterior crania 
fossa, 62, at this level is formed by the con- 
cave plate of the occiput, 69, and the petrous 
portion, 57, of the temporal bone is qui e 
distinct. 
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Fig. 27. Sagittal section at a level just lateral to the last molar tooth. 64. Cerebellum. 65. Tentorium 
cerebelli. 66. Orbital plate of the maxilla. 67. Anterior clinoid process. 68. Spine of the sphenoid bone. 
69. Occiput. 

Fig. 28. Anatomic sagittal section at a level just lateral to the last molar tooth. 2. Maxillary sinus. 4. 
Intramaxillary septum. 40. Greater wing of sphenoid bone. 43. Lesser wing of sphenoid bone. 56. Middle 
cranial fossa. 57. Petrous portion of temporal bone. 61. Anterior cranial fossa. 62. Posterior cranial fossa. 
63. Auditory canal. 64. Cerebellum. 65. Tentorium cerebelli. 66. Orbital plate of maxilla. 67. An- 
terior clinoid process. 68. Spine of sphenoid bone. 69. Occiput (concave plate forming posterior cranial fossa). 


In Figure 29 we have entered a tomo- 
graphic level within the hmits of the lower 
alveolar ridge at the sagittal plane of the 
second molar tooth. Lower alveolar ridge 
substance is also fairly well delineated at 
this level. The upper alveolar ridge is not 
so distinct. The maxillary sinus, 2, is clear 
and its osseous limits are in good focus. 
The orbital cavity, as in the last tomo- 
gram,, is not weU defined. The faint shad- 
ows of the posterior ethmoid air cells, 25, 
are appearing. The supraorbital sinus, 12, 
is clearer and its posterior extent toward the 
anterior clinoid process, 67, is visualized. 
The frontal sinus, 11, is better seen than 
previously, although not in sharp detail. 
All the cranial fossae, 61, 56, 62, are well 
shown. Below the mid-portion of the 
middle cranial fossa, the faint shadow of 
the lateral pterygoid plate, 70, can be seen. 
(Its anterior border is easily confused with 
the posterior wall of the maxillary antrum, 
but these two structures are distinct and 
separate.) The internal auditory canal, 
63, is also demonstrated. As in previous 
tomograms, we are able to distinguish the 
lateral cerebral ventricle. Just as in the 



Fig. 29. Sagittal section at the level of the lower second 
molar tooth. 70. Lateral pterygoid plate. 


postero-anterior tomograms, the ventri- 
cles are visible in this particular skull. 
As mentioned previously, this is due to 
the fact that the skull was exposed to air 
for some time and the fluid substance has 
been, for the most part, lost. In ordinary 
tomography we are not able to distinguish 
these structures clearly. 
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Figures 30 and 31 are comparable tomo- 
graphic and anatomic sections at the sag- 
ittal plane of the second lower bicuspid 
tooth. Bone substance in this area is well 
seen. The premaxilla, 71, is in fairly good 
focus, as are the two upper molar and bi- 
cuspid teeth. The maxillary antrum, 2, 
is not quite so_ clear as in the previous 
tomogram, but the anatomic section shows 
this structure exceedingly well. In the 
tomogram the lateral pterygoid plate, 70, 
is very well seen, as is also the pterygo- 
maxiUary fissiue, 72. Its junction with the 
body of the sphenoid bone, 73, which is 
beginning to appear in focus, is shown. The 
sphenoid sinus, 37, is just making its ap- 
pearance in the tomogram. Above the 
posterior half of the maxillary antrum in 
both views we can visualize several pos- 
terior, 25, and middle ethmoidal, 8, air 
cells. Anterior to this area, the orbital 
cavity, 3, is small and in the tomogram 
rather indistinct. Supraorbital, 12, and 
frontal, 11, sinuses are well depicted in the 
roentgenographic view, while only the 
former is shown in the anatomic section. 
The anterior clinoid process, 67, is stiU 
visualized, and all the cranial fossae, 61, 
56, 62, are well seen. The channel of the 
internal auditory canal, 63, is visualized 
in the anatomic view. Although radio- 
graphic visuahzation of the cervical spine 
is evident, these anatomic relations are not 
pertinent to the subject under discussion, 
and identification of these structures is 
therefore omitted. 

Figures 32 and 33 are approximately 
corresponding tomographic and anatomic 
levels at the sagittal plane of the level of 
the first lower bicuspid tooth. The an- 
terior portion of the mandibular ramus, 
is well seen in both views. The maxillary 
antrum, 2, at this level is much smaller 
and elongated anteroposteriorly in the 
anatomic view. In the tomogram, be- 
cause of the inclusion of a certain amount 
of tissue in the focal field, we are able to 
delineate the entire width and length of the 
sinus, but as in the last tomogram, it is 
not so clear as previously and is receding 
from the tomographic field. The pterygo- 


maxillary fissure, 72, is well outlined in the 
tomogram and is also visible in the ana- 
tomic view, the medial plate of the ptery- 
goid process, 74, also being delineated. 
The horizontal plate of the palatine bone, 
75, is also in view, and in the tomogram 
the indistinct shadow of the soft palate, 76, 
is making its appearance. The premaxilla, 
71, is seen in both sagittal views. The or- 
bital cavity at this level is very small and 
is not well outhned. In the tomogram, 
the body of the sphenoid bone, 73, is shown 
and the sphenoid sinus, 37, is visualized. 
Because we are lateral to the mid-line of the 
skull, the sinus appears to encroach upon 
the seUa turcica, 77, which is making its 
appearance, but this is due to superim- 
position of images. In the anatomic view, 
only a small portion of the sphenoid air 
cell is visible, and the sella is not so well 
formed. In both views posterior, 25, 
middle, 8, and a few anterior ethmoid air 
cells are dehneated. The supraorbital 
sinus, 12, is smaller in both views and the 
frontal sinus, 11, is quite well demon- 
strated. In the anatomic view we are be- 
yond the petrous portion of the temporal 
bone and note the junction of the basi- 
occiput, 81, and the sphenoid bone. Re- 
ceding from distinct view, but still ap- 
parent in the tomogram, is the petrous 
portion of the temporal bone, 57, as well as 
the internal auditory canal, 63. The dor- 
sum seUae, 78, is fairly outlined. The 
rather thin inferior wall of the occiput, 
69, is quite well seen in both views. 
Tongue, 28, substance is evident. 

At the next tomographic and anatomic 
level, shoivn in Figures 34 and 35, we are 
at the sagittal level of the lower latera 
incisor teeth. The premaxilla, 71, an 
palatine process of the maxillary bone, l , 
are quite clear, and the horizontal plate o 
the palatine bone, 75, is also distinct, 
portion of the perpendicular plate, 80, o 
the latter is seen in the anatomic section, 
while the tomogram shows this portion o 
the palatine bone rather indistinctly. ^ 
maxillary sinus has disappeared from view, 
and in the tomogram we begin to 
the forms of both inferior, 7, and mi 
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Fig. 30. Sagittal section at the level of the second lower bicuspid tooth. 71. Premaxilla. 72. Pterygo- 
maxiilary fissure. 73. Body of sphenoid bone. 

Fig. 31. Anatomic sagittal section at the level of the second lower bicuspid tooth. 2. Maxillary sinus. 3. 
Orbital cavity. 12. Supraorbital sinus. 56. Middle cranial fossa. 61. Anterior cranial fossa. 62. Pos- 
terior cranial fossa. 63. Auditory canal. 67. Anterior clinoid process. 71. Premaxilla. 73. Body of 
sphenoid bone. 

Fig. 32. Sagittal section at the level of the first lower bicuspid tooth. 74. Medial pterygoid plate. 75. Hori- 
zontal plate of palatine bone. 76. Soft palate. 77. Sella turcica. 78. Dorsum sellae. 

Fig. 33. Anatomic sagittal section at level of the first lower bicuspid tooth. 2. Maxillary sinus. 8. Middle 
^hmoidal air cells. 11. Frontal sinus. 12. Supraorbital sinus. 25. Posterior ethmoidal air cells. 28. 
Tongue. 57. Petrous portion of temporal bone. 64. Cerebellum. 69. Occiput. 71. Premaxilla. 72. 
Pterygo-maxillary fissure. 73. Body of sphenoid bone. 74. Medial pterygoid plate. 75. Horizontal plate 
of palatine bone. 76. Soft palate. 77. Sella turcica. 
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Fig. 34. Sagittal section at level of lower lateral incisor teeth. 79. Palatine process of maxillary bone. SO. 
Perpendicular plate of palatine bone. 81. Basi-occiput. 82. Foramen magnum. 

Fig. 35. Anatomic sagittal section at level of lower lateral incisor teeth. 7. Inferior coneha. 8. Anterior 
and middle ethmoidal air cells. 11. Frontal sinus. 12. Supraorbital sinus. 16. Middle coneha. 25. Pos- 
terior ethmoidal air cells. 28. Tongue. 37. Sphenoid sinus. 71. Premaxilla. 75. Horizontal plate of 
palatine bone. 76. Soft palate. 77. Sella turcica. 79. Palatine process of maxillary bone. 80. Perpen- 
dicular plate of palatine bone. 82. Foramen magnum. 



Fig. 36. Sagittal section at the level of the lower 
central incisor teeth. 8.3. Uvula. 84. Nasal bone. 


conchae, 16. In the anatomic view we are 
just able to distinguish a portion of the in- 
ferior concha, 7, within the nasal chamber. 
The orbital cavity has almost completely 
disappeared and we can visualize anterior, 
middle, S, and posterior ethmoid sinuses, 
25. The sphenoid sinus, 37, is now clear 
in both views, although superimposition 
upon the sella turcica, 77, still exists in the 


tomogram. The supraorbital sinus, 12, is 
still in view and the frontal sinus, 11, is 
very clear. In the tomogram what appears 
to be the ostium of the frontal sinus is seen. 
The hypophyse;al fossa is still not clearly 
outlined in the anatomic section, but is quite 
clear in the tomograph. We are beyond the 
petrous portion of temporal bone in both 
views, and the basi-occiput, 81, and begin- 
ning of the foramen magnum, 82, are 
shown. The soft-tissue shadows of both 
the soft palate, 76, and tongue, 28, are 
clearer than in previous views. 

Figure 36 is the tomographic view of the 
sagittal plane at the level of the lower cen- 
tral incisor. The anterior portion of t e 
mandible is quite clear. The premaxi a, 
71, and palatine process of the maxillary 
bone, 79, are clear, and both horizontal, to, 
and perpendicular, 80, plates of the pa a 
tine are well seen. The soft-tissue s a 
ows of the soft palate, 76, and tongue, - i 
are more pronounced and the uvula, ^ 
becoming distinct. The outlines of o | 
middle, 16, and inferior, 7, conchae are stil 
visualized but not so clearly as in the a 
tomographic view. The body of the sp e 
noid bone, is quite clear, and the sp enoi 
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Fig. 37. Sagittal section at level of the mid-line of the skull. 85. Spinal cord. 86. Laryngeal part of pharynx 
(hypopharynx). 87. Nasopharynx. 

Fig. 38. Anatomic sagittal section at the mid-line of the skull. 8. Anterior and middle ethmoidal air cells. 
11. Frontal sinus. 25. Posterior ethmoidal air cells. 28. Tongue. 37. Sphenoid sinus. 71. Premaxilla. 
75. Horizontal plate of palatine bone. 76. Soft palate. 77. Sella turcica. 78. Dorsum sellae. 79. Pala- 
tine process of maxillary bone. 81. Basi-occiput. 82. Foramen magnum. 83. Uvula. 84. Nasal bone. 
85. Spinal cord. 86. Laryngeal part of pharynx (hypopharynx). 87. Nasopharynx. 


sinus, 37, is excellently outlined. All eth- 
moidal sinuses from anterior to posterior, 
25, are seen, as is the supraorbital air cell, 
12. The frontal sinus, 11, is in very clear 
detail and the nasal bone, 84, is beginning 
to be seen. The hypophyseal fossa, 77, is 
in good focus. The foramen magnum, 82, 
appears larger than in the last roentgeno- 
gram. 

Our last views. Figures 37 and 38, are 
at the sagittal plane of the mid-line of the 
skuU and represent the tomographic and 
anatomic views in that plane. The man- 
dible in this area is delineated in both views, 
as are the central incisors. Tongue sub- 
stance, 28, soft palate, 76, and uvula, 83, 
are also well seen in both. The pre- 
maxilla, 71, palatine process of the maxilla, 
79, and the horizontal plate of the palatine 
bone, 75, are in good view. A portion of the 
perpendicular plate, 80, is shown in the 
tomogram. The maxillary sinus and or- 
bital cavity are out of the focal field. An- 
terior, middle, 8, and posterior, 25, eth- 
moid sinuses are ^'isualized, and the frontal 
Sinus, 11, is seen in excellent detail, es- 
pecially in the roentgenogram. The supra- 
orbital sinus is not visualized in either view. 


The sphenoid sinus, 37, is very well seen, 
and the hypophyseal fossa, 77, is clear in 
both views. The dorsum sellae, 78, can be 
outlined. The basi-occiput, 81, and fora- 
men magnum, 82, are well depicted, and it 
is possible to distinguish the spinal cord, 
85, as it enters the cranial vault in both 
these views. In both the anatomic sec- 
tion and the tomogram we can follow the 
posterior pharyngeal walls from the laryn- 
geal part of the pharynx, 86, up to the roof 
of the nasopharynx, 87, and it is possible 
to visualize the inferior, 7, middle, 16, and 
superior, 46, conchae. The orifice of the 
eustachian tube is visible in the anatomic 
section, lying just above the posterior por- 
tion of the horizontal plate of the palatine 
bone. 

Chicago Tumor Institute 
Chicago 10, HI. 
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O STEITIS deformans was described by 
Sir James Paget (1) in 1876 and now 
bears his name. Very little has been added 
to his explicit observations on the ad- 
vanced clinical form of the disease. Bio- 
chemical, pathologic, and roentgenologic 
investigations have made it possible, how- 
ever, to segregate osteitis deformans in its 
preclinical stage from a large group of 
forms of benign osteitis. 

At the Mayo Clinic prior to January 
1938, a diagnosis of osteitis deformans was 
made in 367 cases. The analysis of the 
findings in that group will be given in this 
paper. It is not a new observation that 
osteitis deformans manifests itself roent- 
genologicaUy in various forms. In this 
study, however, we shall attempt to corre- 
late the clinical manifestations of the dis- 
ease with the roentgenologic evidence in a 
series of 200 cases. The criteria for the 
roentgenographic classification will be dis- 
cussed later. 

HISTORICAL REVIEW 

Both Wrany, in 1867, and Wilks (2), in 
1869, as quoted by Paget, deserve credit for 
recognizing the clinical form of osteitis de- 
formans. The two cases described by 
those men were among the five recorded in 
Paget’s original paper. Paget was in- 
clined to believe that the disease was of 
recent origin, but paleopathologic evi- 
dence based on old museum specimens is an 
indication of its presence long before 


modern times. Denninger (3) described 
gross morphologic and roentgenologic evi- 
dence of osteitis deformans in the skeletons 
of five American Indians, excavated from 
the Illinois River valley. Fisher (4) re- 
ported additional paleopathologic evidence 
of the condition in two tibiae; the disease 
is well described and well illustrated in his 
paper. Following the examination of a 
number of skulls in the South Kensington 
Natural History Museum, Butlin (5) ex- 
pressed the opinion that the Neanderthal 
skuU had the appearance of a specimen 
representing osteitis deformans. 

ETIOLOGY 

As the term osteitis deformans implies, 
Paget (1) believed the disease to be a 
chronic inflammatory process. Fairly fre- 
quently, local heat may be demonstrated in 
the involved bones, particularly in those 
which are easily palpable, as for example 
the tibia and even occasionally the ihum. 

DaCosta et al. (6) referred to the work 
of Morpure, Archangeh and Fiocca, who 
claimed to have found a diplococcus in the 
bones of patients suffering from osteitis de- 
formans and osteomalacia. DaCosta and 
his associates unsuccessfully attempted to 
prepare a vaccine, but cultures and ani- 
mal inoculation gave negative results. 
Knaggs (7 and 8) expressed the belief that 
a toxin was responsible for osteitis de- 
formans. In his opinion the proliferative 
changes were more prominent than the 
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Table I: Studies of the Blood in 367 Cases of Osteitis Deformans* 



Patients 

1 Deter- 

1 minations 


Concentration 


Minimum 

Maximum 

Average 

Calcium 

117 

167 

8t 

11. 6t 

9.8t 

Phosphorus 

111 

163 

1.6t 

5.3t 

3.48t 

Alkaline phosphatase | 

101 1 

148 

1.3t 

216t 1 

25.53t 


* The chemical work was performed by the Section on Clinical Biochemistry under the direction of Dr. Osterberg. 
t Mg. in each 100 c.c. of serum, 
i Bodansky units in each 100 c.c. of serum. 


vascular disturbances, and evidence of 
leukocytic migration was minimal. Such 
changes, when not to be explained on a 
bacterial basis, may be the result of re- 
peated slight mechanical injuries, or more 
often the effects of perverted metaboHsm 
and continued slight intoxication, affecting 
particularly certain tissues. According to 
Knaggs, changes of the medullary tissue of 
patients whose condition has been diag- 
nosed as osteitis deformans conform to this 
description and are attributable to irrita- 
tion by a toxin. 

Lancereaux (9), in 1883, suggested that 
the central nervous system played an im- 
portant role in the production of osteitis 
deformans. This hypothesis has gained 
consideration from time to time, mainly on 
the ground of the frequent occurrence of 
skeletal changes, neurotrophic in origin, 
among patients whose condition has been 
diagnosed as tabes dorsahs or syringo- 
myelia. 

In 1884, GiUes de la Tourette and 
Marenesco (10) found lesions in the 
medulla and peripheral nerves associated 
with osteitis deformans but thought that 
they were the result of seniUty. Such 
associated lesions of the central nenmus 
system are so diverse that it is much more 
reasonable to regard them as mechanical 
in origin or the result of arteriosclerosis 
than as causative factors in the production 
of osteitis deformans. 

Lannelongue (11) and Fournier (12), as 
well as many other French investigators, 
have urged the syphilitic origin of osteitis 
deformans. Kay and her associates (13), 
in a study of 34 cases with a diagnosis of 
osteitis deformans, found the Wassermann 
reaction positive in 3. Gutman and Kasa- 
bach (14) reported a positive Wassermann 


reaction in 7 of a series of 116 cases. 
Among our 367 cases, there were only 11 in 
which a positive Wassermann reaction was 
obtained. From these observations there 
is Httle to suggest syphilis as a causative 
factor. 

DaCosta and his associates considered 
osteitis deformans a disorder of metabo- 
lism of bone dependent on the absence oi 
perversion of some internal secretion. 
Since the suggestion of this possibility, 
numerous hypotheses of a similar nature 
have been put forth. Albright, Aub and 
Bauer (15), however, held that osteitis de- 
formans is not a form of hyperparathyroid- 
ism, as some authors have contended: 
first, because, though osteitis deformans is 
often polyostotic, it is never generalized, 
which is almost inconceivable for a meta- 
bolic disease ; second, because of failure to 
demonstrate histologic changes in the para- 
thyroid glands of patients suffering from 
osteitis deformans; and, third, on account 
of the lack of similarity of the metabolic 
changes of the two conditions. 

The range of the serum calcium of the 
blood observed in our cases (Table I) does 
not give any indication of disturbed cal- 
cium metabolism. Furthermore, in ostei- 
tis deformans different phases of a similar 
pathologic process are observed in t e 
same bone. If the parathyroid gland or 
other glands of internal secretion were at 
fault, it would be difficult to explain sue 
variability. Instead, one would expect to 
find a more uniform, generalized process, as 
demonstrated in the bones in cases o 
hyperparathyroidism. . 

Moehhg (16 and 17), having obtained a 
family history of diabetes mellitus in 5 o 
patients with osteitis deformans, stresses 
the former disease from an etiologic stan 
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point. In the present study only 6 of the 
patients had diabetes mellitus as a com- 
plicating factor and only 18 gave a family 
history of diabetes. 

AGE INCIDENCE 

Osteitis deformans usually manifests 
itself during middle life; it is encountered 
rarely before the age of thirty years. In 
one of the cases included in Paget’s series 
the onset occurred at twenty-eight years. 
One of the patients in our series was a man 
of twenty-nine at the time the diagnosis 
was made. Roentgenologic changes typical 
of this condition were observed in the 
lumbar segment of the spinal column, 
sacrum, pelvis, and femora. Osteoporosis 
circumscripta was obsert'^ed in the skull. 
This patient gave a history of pain in the 
right hip and low back region of four years’ 
duration. Packard, Steele, and Kirk- 
bride (18) found the average age at onset 
to be forty-nine and a half years in a 
series of 51 cases; the youngest patient 
was thirty-nine and the oldest eighty-two 
years of age. In a series of 34 cases, Kay 
and her associates (13) found the average 
age, on examination, to be fifty-five years, 
the youngest patient being thirty-nine 
and the oldest seventy-eight. The average 
age at onset of symptoms was forty-six 
years; the youngest patient was thirty 
and the oldest sixty years old. 

In our series of 367 cases, the average age 
at the time diagnosis was made was fifty- 
six years, while the average age at onset of 
symptoms was fifty-three. The youngest 
patient was twenty-nine years of age 
(Table II) at diagnosis, and the oldest was 
eighty-three. 

SEX INCIDENCE 

In 1901, Packard, Steele, and Kirk- 
bride (18), in a review of the literature, 
found osteitis deformans reported as affect- 
ing forty-one men and twenty-four women. 
In Roberts and Cohen’s series (19) there 
were 11 men and 5 women. In a series re- 
ported by Gutman and Kasabach (14) 
there were 58 men and 58 women. Our 
group consisted of 246 men and 121 women. 


Table II: Osteitis Deformans: Age at Onset 
AND Age at Diagnosis 


Age at Onset 

Years Cases 

Age at Diagnosis 

Years Cases 

18 

1 



20-29 

10 

29 

1 

30-39 

44 

30-39 

29 

40^9 

73 

40-49 

70 

50-59 

128 

50-59 

134 

60-69 

84 

60-69 

97 

70-79 

25 

70-79 

33 

80-89 

2 

80-89 

3 

Total 

367 

367 


FAMILIAL INCIDENCE 

The occurrence of osteitis deformans in 
more than one member of a family has been 
recorded fairly frequently. Roberts and 
Cohen (19) in their review of the literature 
found 13 cases in which there was a 
familial background. Two of these cases 
were their own ; in these the patients were 
sisters. In our group 16 patients had 21 
relatives for whom a similar diagnosis had 
been made. In 2 cases there was a family 
history of the condition affecting more 
than one relative. In one of these cases the 
patient’s mother, brother (a physician), 
maternal grandmother, maternal great 
grandmother, and one aunt were affected 
with the same disease. In another case, 
the patient’s sister and one brother had 
osteitis deformans. In one instance a 
diagnosis of osteitis deformans involving 
the tibia was made in each of identical 
twins. 

MODE OF ONSET 

Osteitis deformans may be present for 
many years without the patient’s cog- 
nizance of anything unusual. It is a com- 
mon occurrence for the condition to be 
discovered incidentally in the course of 
roentgenologic examination of the genito- 
urinary tract, thorax, paranasal sinuses, or 
gastro-intestinal tract. Gutman and Kasa- 
bach’s analysis (14) of data on 116 cases 
revealed the fact that in 27 the patients 
had not observed any symptoms and there 
was no indication of the existence of the 
condition at the time the roentgen diag- 
nosis was made. In our series of 367 cases, 
75 patients (20 per cent) had no complaints 
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and were not aware of anything unusual 
which could be attributed to the osteitis 
deformans (Table III). 

Table III: Osteitis Deformans: Major 
Complaints in 367 Cases* 


Complaint Patients 

Backache 119 

Headache 64 

Pain in legs 58 

Pain in hips 55 

Deafness 53 

Fatigue 49 

Pain in knees 46 

Vertigo 37 

Pain in thighs 29 

Tinnitus 24 

Neuralgia 17 

Sciatica 11 

Loss of sense of taste 2 

Loss of sense of smell 2 

No complaint 75 


* More than one complaint in a number of cases. 

ROENTGENOLOGIC hlANIFESTATIONS 

Many investigators have obsenied the. 
variation of the roentgenologic mani- 
festations of osteitis deformans. Various 
bones displaj'- discernible features de- 
pendent on the phase of the disease and 
upon their own architecture. On the basis 
of this variation, an attempt has been 
made to classify the disease into two 
phases: (1) the sclerotic phase (Fig. 1) 
and (2) the combined phase (Fig. 2). 

For this study we have selected the 
roentgenograms of 200 of our 367 patients, 
100 cases representing each phase. A study 
has been made correlating the clinical 
aspect vdth the roentgenographic mani- 
festation of the disease as it is encountered 
in the pelvis and long bones. In some 
cases both phases occtured in the same pa- 
tient; the type in these instances has been 
determined by the predominant roent- 
genologic manifestation. The criteria for 
this classification of the changes en- 
countered in the pelvis and long bones will 
be discussed individually. 

Pelvis: In our group of 367 cases the 
pelvis was the most frequent site of 
osteitis deformans (Table IV). Schmorl’s 
analysis (20), from an anatomic standpoint, 
of a great number of cases revealed the 
disease most frequently in the spinal 
column, including the sacrum. 


In the pelvis, the sclerotic phase is 
characterized roentgenographically by a 
homogeneous increase of density of bone, 
with detail of the cancellous trabeculae no 
longer perceptible. This form of the 
disease may involve one or both sides of 
the pelvis, or it may be confined to any 
portion of the innominate bones. The 
ihum is the most frequent site of this 
sclerotic phase. 

Table IV : Locatio.n of Osteitis Deformans in 367 
Cases* 


Site of 
Involve- 
ment 

Cases t 

Combined 
Phase t 
(100 Cases) 

Sclerotic 
Phase 1 
(100 Cases 

Pelvis 

Iliac bones 

243 

107 

100 

Ischii 


97 

73 

Pubic bones 


96 

73 

Femur 

171 

68 

40 

Skull 

153 


'22 

Tibia 

127 

'si 

Sacrum 


42 

35 

Lumbar spine 

ios 

38 

30 

Dorsal spine 

51 

16 

9 

Clavicle 

33 

8 

15 

Humerus 

20 

9 

1 

Ribs 

12 

2 


Scapula 

7 

1 


Radius 

7 

1 


Cervical spine 

6 

2 


Fibula 

6 

2 


Ulna 

5 

1 


Os calcis 

4 

1 

2 

Patella 

4 

2 

“i 

Talus 

1 



* Not including bones of the face and base of skull. 
More than one site of involvement in a number oi 
CS.50S. A f 1 

t Cases of involvement of given site among total 

t^lassified roentgenographically. In these columns 
bilateral involvement is counted twice. 

The second form of the disease obsen^ed 
in the pelvis has a more complex roent- 
genographic picture. It has been terme 
the combined phase, as it represents non 
homogeneous alterations of density of one- 
Roentgenographically, areas of osteoporo 
sis, osteosclerosis, and cysts are ^ demon 
strable. In the osteoporotic regions tne 
cancellous trabeculae may be rnuch coarser 
than normal and distorted in con our. 
The sclerotic areas are very similar to 
those already described; they are con 
fined mainly, however, to the 
that portion of the pelvis subjecte 
stress. From an anatomical stan poi > 




Fig. 1 (above) . Homogeneous increase of density of bone with loss of detail of the can- 
cellous trabeculae, which represents the sclerotic phase of osteitis deformans. 

Fig. 2 (below). Areas of osteoporosis, osteosclerosis, and cysts, which represent the 
combined phase of osteitis deformans. 
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Fig. 3. Zones of osteoporosis (halisteresis) in the up- 
per and lower ends of both tibiae. These zones repre- 
sent an early phase of osteitis deformans. 

the cyst-like lesions encountered in the 
roentgenogram represent marrow spaces 
filled udth fat and surrounded by dense 
trabeculae. They muU be discussed more 
thoroughly later in the course of this paper 
(page 460). 

Sutherland (21) has emphasized the in- 
crease of dimensions of the pelvic bones of 
patients with osteitis deformans as an 
important point in its differentiation from 
metastatic cancer, particularly metastases 
originating from the prostate gland. Osteo- 
plastic carcinomatous metastasis does not 
produce the deformity of the pelvis often 
seen in osteitis deformans. Brailsford 
(22 and 23) has pointed out isolated areas 
of destruction of the peripheral bony out- 
line in cases of metastasis and has recog- 
nized that in such cases the increased 


density results, not from coarsened and 
fused trabeculae, but from deposition of 
calcimn within the cancellous mesh. 

Femur: The second most common site 
of osteitis deformans in our series of cases, 
was the femur (Table IV). The high inci- 
dence here may be partially accounted 
for by the frequency with which the upper 
ends of the femurs were observ'^ed in the 
roentgenograms of the pelvis. The two 
forms of the disease already described as 
occurring in the pelvis are observ’^ed also in 
the femur. However, certain variations 
from the appearance in the pehds are en- 
countered because of the shape of the long 
tubular bones. The characteristic de- 
formities observed in the femur are coxa 
vara and anterolateral bowing of the shaft. 

Tibia: As has been stated, there are 
two forms of osteitis deformans invohdng 
the tibia. The earliest roentgenographic 
evidence of the disease is acute halistere- 
sis, which is most readily demonstrable 
here. An example is shown in Figure 3. 
Extension of the disease process, particu- 
larly in the tibia, is sharply demarcated 
from normal bone by a V-shaped region of 
osteoporosis. The diseased portion of 
bone has a greater circumference than the 
adjacent uninvolved portions. 

Brailsford (23) expressed the opinion, 
from a roentgenologic standpoint, that the 
disease may spread by one of two ways, via 
the periosteum or the endosteum. Vdien 
the spread occurred by the latter route, the 
changes were found to be slower than 
when it occurred by way of the periosteum, 
and the margins were diffuse. On the 
other hand, when the spread occurred via 
the periosteum, the latter was gradua } 
elevated from the surface of the bone as a 
result of a massive growth of subperiostea 
osteoid tissue. The tibia occasionally £ 
comes much hypeirtrophied and^ a con^ 
siderable degree of anterior boiving ma) 

occim. . , 

Spinal Column: An alteration in tJie 
density of bone of some anatomic umt o 
the vertebral column is the earliest eni 
onstrable roentgenographic mamfes a- 
tion of osteitis deformans of the spine. 
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Fig. 4. Lateral views of the parieto-occipital region, a. Normal skull, b. Diffuse mottled osteoporosis, an 

early manifestation of osteitis deformans. 


occurs most frequently in the body of the 
vertebra. The most obvious roentgeno- 
graphic sign of involvement is an increase 
of the density of the bone as a result of 
thickening of the trabeculae. These 
changes occasionally simulate those seen 
in hemangioma of the vertebra. An in- 
crease of the dimensions of the body of the 
vertebra is frequently encountered. 

Skull: Osteitis deformans in the skull 
is usually associated with characteristic 
changes elsewhere in the skeleton. Recog- 
nition of the various early roentgeno- 
graphic manifestations of the disease in the 
skull is difficult, particularly when changes 
are not demonstrable in other bones. It is 
the opinion of one of us (Camp) that 
localized or diffuse areas of finely mottled 
osteoporosis of the skull are an early 
roentgenographic sign of the disease (Fig. 
4). This mottled region of osteoporosis 
may be associated with zones of diffuse 
osteoporosis or minute opacities, varying 
m size from 2 mm. to 1' cm. or more in 
diameter. In some instances mottled 



Fig. 5. Lateral view of skull; circumscribed region of 
osteoporosis in the posterior portion. 


osteoporosis may be the only roentgen evi- 
dence of the disease in the skull. 

Kasabach and Gutman (24), following 
a study of their own cases and a review 
of the literature, concluded that osteoporo- 
sis circumscripta of the skull, although a 
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related process, is relatively independent 
of osteitis deformans (Fig. 5). In our 
study of the roentgenograms of 117 pa- 
tients whose skulls were involved by 
osteitis deformans, we found 26 cases in 
which osteoporosis circumscripta was pres- 
ent. In 21 of these cases the osteoporosis 
was associated with osteitis deformans 
elsewhere in the skeleton. In some in- 
stances subsequent roentgenographic ex- 
amination demonstrated multiple shadows 
of increased density of bone, typical of 
osteitis deformans, appearing in the sharply 
defined areas of osteoporosis (Fig. 6). 

The later roentgenographic changes in 
the skull consist in multiple shadows of 
increased density with wooUy margins, 
scattered throughout a thickened cal- 
varium. Usually these changes are asso- 
ciated with areas of diminished density, 
particularly in the temporal and occipital 
regions. The outlines of the diploe, vas- 
cular markings, and suture lines ultimately 
become obliterated. The contour of the 
inner table remains distinct, while identi- 
fication of that of the external table be- 
comes difficult. ■ Exaggeration of these 
processes may continue until, in some in- 
stances, the thickness of the skull is 1 1/2 
inches (4 cm.) or more. Under such cir- 
cumstances, softening of the base of the 
skull may result in basioccipital protrusion 
into the cranium. This condition was ob- 
served in 6 of our cases (Table V). 


Table V : Incidence of Pathologic Fracture in 367 
Cases of Osteitis Deformans 

Location of Fracture Patients 

Thoracic portion of spinal column 24 

Lumbar portion of spinal column 24 

Right femur 8 

Left femur 1 

Right tibia / ' ' ' / 6 

Left tibia 3 

Right humerus 1 

Left humerus 1 

Separation of tibial tubercle 2 

Rchiurn (only ununited fracture observed) ... 1 

Basioccipital protrusion (extensive) 6 

Total number pathologic fractures among 62 — 

patients 77 


Our study does not include cases in 
whicli osteitis deformans has been en- 
countered in the bones of the face. In an 
interesting and enlightening study by 


Stafne and Austin (25), it was found that 
dental roentgenograms revealed early e\i- 
dence of the disease. It was present in the 
maxilla or mandible in 23 cases of a series 
of 138 in which osteitis deformans had in- 
volved one or more bones of the skeleton. 
The maxilla was involved in 20 of these 23 
cases and the mandible in 3. A detailed re- 
port of one case was given, in which it was 
felt possible that the disease was primarily 
evident in the maxilla. 

Upper Extremity: Osteitis deformans 
occurs much less frequently in the upper 
extremity than in the lower extremity 
(Table I V) . The roentgenographic appear- 
ance is similar to that in the other long 
bones. 

Thorax: Demonstration of osteitis de- 
formans in the clavicle is fairly common, 
and in some instances is possible during the 
early stage of the disease, while involve- 
ment of the ribs, sternum, and scapula does 
not occur, as a rule, until the process has 
become widespread. 

Bones of the Foot: In our series we found 
involvement of the bones of the foot in 5 
instances (Table IV). The examination of 
the diseased bones revealed dense, coarse 
trabeculae, of considerably increased di- 
mensions. 


SYMPTOMS 

Twenty-seven of Gutman and Kasa- 
bach’s 116 patients (14) were asympto- 
matic at the time the diagnosis of ®^teitis 
deformans was made. Seventy-five (2 
per cent) of the patients in our series wctc 
unaware of any unusual condition so far 
as the osteitis deformans was concerne 
(Table III). We examined the roentgeno- 
grams of 48 of these 75 patients and 
classified them, as we have described prew 
ously. In 29 the lesions were found to be 
of the sclerotic type, while 19 were of ^ 

combined type. . , 

There is great variation in the pain o 
osteitis deformans. It is described 
frequently as “rheumatic-like. Backac 
and pain in the lower extremity are e 

countered frequently (Table III)- 
pain may be shooting, knife-like, or 




Fig. 6. Lateral views of skull showing osteoporosis, a. E.xtension and 
sharply defined regions of osteoporosis with thickening and opaeities, particu- 
larly in the frontal region (osteoporosis circumscripta), b. View of same 
skull taken four and two-thirds years later, showing extension of the osteoporotic 
zone and typical osteitis deformans. 
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and aching. There are varying degrees of 
stiffness of joints, but in some instances 
the stiffness can be explained on an osteo- 
arthritic basis. In some cases there is a 
cramp-like pain in the calf muscles. This 
probably results from ischemia, on an 
arteriosclerotic basis. Excruciating neu- 
ralgic pain of the head and face (Table III) 
caused considerable distress. Headache, 
a common complaint, occurred in aU por- 
tions of the skull and varied considerably 
in character. In some of the cases, it 
could be explained on the basis of asso- 
ciated arteriosclerosis and hypertension. 

Deafness was given consideration only in 
those cases in which there was involvement 
of the skuU. Following a study of their 
cases and a review of the literature, Lind- 
say and Perlman (26) concluded that 
impairment of the inner ear is a charac- 
teristic finding in those cases of osteitis 
deformans in which deafness is a compli- 
cating factor. 

Fatigue was a major feature in 49 of the 
cases in our series, and in some instances 
physical exhaustion could be brought on 
with only minimal exertion. Fatigue was 
particularly common in those cases in 
which there was extensive deformity. 

LESIONS OF THE NERVOUS SYSTEM 

Compression of the Spinal Cord: The 
report by Kay and her associates (13) of 
34 cases included 2 in which there was 
spastic paraplegia as a result of compres- 
sion of the spinal cord. In our series there 
was neurologic evidence of compression 
of the cord following pathologic fracture 
of the vertebrae in 6 cases. Laminec- 
tomy had been performed four times on 
one patient in a period of five years. The 
operations had been carried out for relief of 
compression following numerous patho- 
logic fractures of the vertebral bodies. 
Ultimately, in order to obtain relief from 
pain, the patient submitted to a fifth 
operative procedure, which consisted of 
chordotomy. 

Psychosis: In our series, there were 4 
cases in which a psychosis was encountered. 
One of the patients was a woman, aged 


sixty-two years, who had had delusions 
with ideas of reference. Another was a 
man, aged thirty-seven years, who was in a 
marked paranoid state at the time of his 
admission to the clinic, while a third was a 
woman, aged fifty-nine years, who suffered 
from poor memory, disorientation, and 
apathy. Marked disorientation was ob- 
served in the fourth patient, a man of 
fifty-eight years. 

Mental deterioration of a less severe de- 
gree was encountered more frequently, 
particularly poor memory for recent events. 
Two of the patients had aphasia and one of 
these suffered from apraxia. 

From the foregoing observations, the 
mental status of the patients included in 
this series of cases would appear equiva- 
lent to the mental status of people in a 
similar age group without osteitis de- 
formans. 

BIOCHEMICAL ALTERATIONS 

Alteration of Chemical Composition of 
the Blood: Hunter (27) stated that "in 
•Paget’s disease the serum calcium and 
plasma phosphorus are practically normal.” 
Kay and her associates (13) concluded, 

' following an analysis of their cases, that 
the average concentration of calcium was 
slightly less than normal, namely, 9.1 nig. 
per 100 c.c. of serum (normal 9 to 10.5 
mg. per 100 c.c. of serum). They found 
the concentration of phosphorus to average 
3.7 mg. per 100 c.c. of plasma (normal 3.3 
mg. per 100 c.c. of plasma), which they con- 
sidered to be a slight elevation. For the 
concentrations of calcium and phosphorus 
in our series see Table I. 

The most striking alteration in the blood 
of patients with osteitis deformans is an 
elevation of the concentration of phos- 
phatase, which was first brought to the 
attention of the medical profession by Kay 
(28) in 1929. At that time she brought 
out the fact that the plasma phosphatase 
was elevated occasionally to as high as 
twenty times the normal evaluation. S c 
also emphasized that this enzyme was 
present in relatively large amounts in 
of generalized diseases of bone { ■ h 
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namely, osteitis fibrosa, osteomalacia, renal 
rickets, adolescent rickets, and infantile 
rickets. ’ The increase in plasma phos- ■ 
phatase in patients with osteitis defor- 
mans was corroborated by Roberts (30) 
in 1930, while, according to Gutman and 
others (31-34), there is an increase of the 
phosphatase activity of the blood in multi- 
ple myeloma, metastatic carcinoma of 
bone, particularly the osteoplastic type, 
and carcinomatous metastasis to the liver 
with or without jaundice. 

The activity of alkahne phosphatase in 
the serum was determined in 101 of the 
cases in our series, in accordance with the 
method employed by Bodansky (35) and 
described by him in 1933. The alkahne 
phosphatase level ranged from 1.3 to 216 
Bodansky units (Table I). Higher levels 
for the serum alkaline phosphatase were 
found in those cases which were classified 
roentgenographically as the combined 
phase than in the sclerotic phase 
(Table VI). It is logical to assume, from 
this, that the sclerotic form of the disease is 
a less active phase than the combined form 
or that it is an evidence of healing. As has 
been pointed out previously by Kay (28), 
Gutman and others (33), and by O’Reilly 
and Race (36 and 37), a rough propor- 
tionality exists between the extent of the 
disease and the activity of phosphatase. 

The determination of the activity of 
phosphatase is of little value in making a 
diagnosis in early localized forms of the 
disease, as the elevation in such cases may 
he slight or absent. In more advanced 
cases the roentgenographic evidence of the 
disease is usually obvious. 

Changes of Mineral Metabolism: In 
osteitis deformans, the skeletal structure is 
altered considerably, and it is only logical 
to assume that there will be severe dis- 
turbance of the mineral metabolism. 
Studies of this feature of the disease have 
been carried out from time to time, the 
first being made in 1904 by Goldthwait, 
Painter, and Osgood (38), who reported 
calcium retention of 6 per cent by a pa- 
tient who had been observed for seven and 
a third days. In 1915, DaCosta et al. (6) 


Table VI: Activity of Alkaline Phosphatase in 
the' Serum in 67 Cases of Osteitis Deformans* 


Bodansky 
Units per 

100 c.c. 
of Serum 


Combined 

Typet 

Sclerotic 

Typet 

0-4 

2 

5 

5-9 

7 

9 

10-24 

9 

8 

25-49 

9 

4 

50-74 

1 

0 

75-99 

1 

0 

100 or more 

2- 

0 

Total 

31 

26 


* The chemical work was performed by the Sec- 
tion on Clinical Biochemistry under the direction of Dr. 
Osterberg. 

f The activity of alkaline phosphatase in the serum 
in cases of the sclerotic type does not exceed 50 Bodan- 
sky units per 100 c.c. of serum. 

made a complete metabolic study of 2 cases 
of osteitis deformans. In one of these the 
disease had reached an advanced stage, 
while in the other it was in the early stage. 
In the first case there was pronounced re- 
tention of calcium, magnesium, and phos- 
phorus with considerable loss of sulfur. 
In the other there was less marked reten- 
tion of calcium, magnesium, and phos- 
phorus with no loss of sulfur. In each 
instance the amount of calcium excreted 
in the urine was much lower than normal. . 

Changes of Chemical Composition of 
Bone: Various bones from four patients 
were analyzed chemically by Locke (39). 
In every bone analyzed except the clavicle 
the percentage of organic matter ranged 
from 42.60 to 48.54 per cent. The organic 
content of normal bone is about 37.83 per 
cent. In this group of cases the fat con- 
tent usually was increased, and the content 
of calcium and magnesium was less than 
normal, diminution of calcium being the 
most marked. 

PATHOLOGIC ANATOMY 

Gross Anatomic Changes 

Following a recent pathologic investiga- 
tion, Schmorl (20, 40-43) demonstrated 
changes in the pelvis, sacrum, and verte- 
bral bodies without clinical signs or symp- 
toms comparable to those of the distinct 
clinical type of osteitis deformans with dis- 
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seminated or polyostotic involvement. 
Furthermore, he recognized an earlier form 
of the disease in which small foci, consist- 
ing of thickened trabeculae, were present 
in the sacrum and the lumbar vertebrae. 
In some instances, the foci were so small 
that it was necessary to use a hand lens 
in order to recognize them at necropsy. 
The final diagnosis of osteitis deformans in 
this group of cases was confirmed by 
microscopic examination. Schmorl (20) 
also demonstrated, following systematic 
examination of many skeletons, that ostei- 
tis deformans is observed most often in the 
spinal column and sacrum and in many in- 
stances may be confined to these regions. 
In cases in which the disease was confined 
to one vertebra, the gross and microscopic 
appearance of the involved regions was 
similar in every respect, although of a 
lesser degree, to that in cases in which the 
lesions were disseminated. Fairly com- 
monly in those cases in which the disease 
was confined to one or a few vertebrae or a 
portion of the innominate bone, clinical 
evidence was entirely absent. 

Schmorl’s observations on involvement 
of bones from the standpoint of pathologic 
changes are comparable to those in the 
present study (Table IV). It is to be 
understood that Schmorl’s work was not a 
controlled study of the frequency of the 
disease in certain bones. In many in- 
stances the presence of the disease was dis- 
covered incidentally during the course of a 
roentgenographic examination of the tho- 
rax, genito-urinary tract, gastro-intestinal 
tract, etc. Examination of all bones was 
not carried out in aU cases. 

Schmorl (20) attempted to correlate the 
earliest localization of the disease with the 
sites most subject to the mechanical effects 
of function and trauma. This idea was 
substantiated by his anatomic studies, 
which showed the sacrum, that part of the 
skeleton carrying the entire weight of the 
torso, to be the most frequent site of in- 
volvement. The involvement of any part 
of the spinal column is also in propor- 
tion to the mechanical stress to which it is 
subjected. The frequent involvement of 


the bones of the pelvis and lower extremi- 
ties as compared with those about the 
shoulder girdle and upper extremities adds 
further support to this view. As Jaffe (44) 
pointed out, however, the variation in the 
frequency with which the condition is en- 
countered in the skull and jaw bones will 
have to be explained before acceptance of 
this hypothesis. 

Osteitis deformans in the spinal column 
presents a variable pathologic picture. 
In accordance with Schmorl’s description 
(20), the spongiosa of an involved vertebra 
is somewhat thickened and dense and the 
individual trabeculae appear dull white and 
lusterless. The trabeculae at the pe- 
ripheral borders of the vertebral bodies 
appear to be more closely arranged and 
denser than those centrally located. The 
individual trabeculae are thickened and 
coarse. The marrow spaces in the 
spongiosa are variable in size, and some of 
them are increased considerably in dimen- 
sion. Once osteitis deformans has in- 
volved any portion of a vertebra, it soon 
becornes entirely involved. The degree of 
soft'ening of such bones may become so ad- 
vanced that it is possible to cut them Avith 
a knife. 

Jaffe (44) described a case in which the 
femiu" was involved and in which the peri- 
osteum was adherent to an underlying 
spongy cortex. The surface of the bone 
was irregular in contour and showed evi- 
dence of injection; exposure of the cortex 
disclosed it to be thickened and divided 
into distinct layers. Spaces were observed 
in the cortical bone of the femoral head and 
neck, which were filled with fatty marrow, 
thus producing cyst-like areas in the 
roentgenogram. Cyst-like spaces ivere 
also present in the shaft of the femur. 
Freund (45) described similar areas and 
termed them “pseudocysts.” 

The medullary cavity of the^ bone is 
usually widened in those cases in 
there is extensive involvement. Fat-filled 
marrow spaces are observed in the me u 
lary cavity surrounded by dense trabeculae 
similar to those already described in the 
cortex. The appearance of the spaces, as 
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demonstrated in roentgenograms, is similar 
to that of a cyst. In some instances the 
enlarged marrow ca\dty may extend to the 
articular end of the bone. In these cases, 
the bone end plate may be reduced to paper 
thinness or even be absent in some areas. 

Alteration of the articular cartilage of 
long bones is minimal. When it occurs in 
osteitis deformans, it usually is secondary 
to malalignment and deformity. Hyper- 
trophic arthritis may commonly be ob- 
served in association with this condition, 
and, when it is present, the proliferative 
changes at the margin of the articular 
surface may manifest microscopic evidence 
of “Paget’s bone’’ (Freund). 

Shill: Thickening of the calvarium, in 
cases of osteitis deformans, extends almost 
entirely outward and not at the expense 
of the cranial vault. The increase in the 
dimensions of the calvarium results from a 
deposition of finely fibered bone on the 
outer table. New bone deposited in this 
manner becomes transformed slowly into 
"Paget’s bone.” 

Knaggs (7) described three typical stages 
of the disease as noted in the calvarium. 
Increase of size associated with great vascu- 
larity is first noted, but this subsides as 
sclerosis develops. The primary stage, or 
vascular phase, is characterized by a 
marked red color as a result of permeation 
of the new porous bone by a very vascular 
connective-tissue marrow. In this phase 
the suture lines are not yet obliterated and 
the frontal sinuses persist. The next 
phase of the disease has been termed the 
stage of “advancing sclerosis” by Knaggs. 
The outer surface of the thickened bone is 
smooth but is perforated by many minute 
apertures. The suture lines may be 
obliterated and the vascular markings are 
exaggerated. The bones of the inner table 
are also finely porous. The third phase has 
been termed the stage of “complete diffuse 
sclerosis.” In this stage the sclerosis has 
advanced irregularly across the diploic 
zone. Recognition of the diploic zone may 
not be possible, particularly on the lateral 
aspect of the calvarium. Knaggs (7) also 
escribed sharply defined islets of ivory- 


like bone on the cut surface of sections 
made through the skull. These islets were 
definitely demarcated from surrounding 
porous bone and manifested themselves in 
the roentgenogram as isolated opacities. 

The term, osteoporosis circumscripta, 
was introduced by Schuller (46), who used 
it to describe a peculiar affection of the 
skull characterized roentgenographically 
by definitely demarcated zones of lessened 
density in the calvarium. Sosman (47) 
re-examined one of the cases reported by 
Schuller and then made a record of the 
results of the examination of bone ob- 
tained from the involved regions by tre- 
phination. Sosman’s study was the first 
published account of the relation of osteo- 
porosis circumscripta to osteitis deformans. 

The circumscribed regions of osteoporo- 
sis demonstrated in the skulls of some pa- 
tients are with little doubt atypical forms 
of osteitis deformans (Kasabach and Gut- 
man, 24). Schmorl described 7 cases of 
what he termed “hemorrhagic infarction” 
of the skull, which most likely are ex- 
amples of this form of the disease. In 5 of 
his cases there was evidence of the disease 
elsewhere in the skeleton, while in 2 cases 
such evidence could not be demonstrated. 
In his description of the microscopic pic- 
ture he emphasized the engorged blood 
vessels observed in a fatty or fibrous mar- 
row. He referred to the changes, which 
suggested vascular stasis but lacked evi- 
dence of true thrombosis. He demon- 
strated a bloody exudate in the marrow 
even though the marrow cells appeared to 
be normal. He also pointed out that the 
bone cells in the periphery of the zone 
would not take any stain, indicating that 
they had become necrotic, while adjacent 
marrow had good staining properties. 

Involvement of the base of the skull is 
observed frequently and may or may not 
be associated with changes elsewhere in the 
skull. Serious alteration of the contour of 
the neural foramina is not common. 
Knaggs (7) suggested that the increase in 
size of the vascular foramina may be ex- 
plained by the pulsation of the vessels 
within the foramen. 
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Fig. 7. "Fully developed” osteitis deformans with 
tJTiical mosaic architecture. Note the fragments of 
lamellar bone separated by deeply stained cement lines 
and the absence of haversian systems. X 135. 

Bones of the Thorax and Shoidder Girdle: 
The entire sternum may be involved, but 
more often osteitis deformans is confined 
to the manubrium. Involvement of the 
ribs usually occurs in polyostotic cases and, 
as Schmorl has pointed out, the disease 
can be demonstrated most readily at the 
site of the greatest angle of the rib, that is, 
in the region of the axilla. 

In the cla\’icle the disease may involve 
one or the other end of the bone or the 
changes may be more diffuse. Pathologic 
changes in the scapula are more likely 
than changes in the clavicle to be confined 
to a portion of the bone. 

Microscopic Anatomic Changes 

We must give credit to Schmorl (20) for 
clanf}'ing the chaotic histologic appearance 
of osteitis deformans. According to his 
findings, the histologic examination of 
completely and tj^jically transformed 
“Paget’s bone” revealed irregular portions 
of lamellar bone separated b}"^ character- 


istic deeply staining cement lines. Freund 
(45) confirmed the demonstration of these 
deeply-stained lines when the specimen 
was stained with hematoxylin. He de- 
scribed the typical microscopic picture of 
completely transformed “Paget’s bone” as 
showing small portions of lamellar bone 
approximating one another like an irregu- 
lar mosaic (Fig. 7). Freund emphasized 
the absence of haversian systems in bone 
that shows this typical microscopic picture. 

Knaggs (7), about the same time and en- 
tirely independently, described a similar 
histologic picture. He commented on the 
demonstration of “internal cundlinear 
markings.” His paper is weU illustrated 
with photomicrographs which leave little 
doubt that his description was justified. 

The typical mosaic architecture results 
from an intricate cycle of absorption and 
deposition of bone (48). Compact bone, 
spongy bone, and newly formed connec- 
tive-tissue bone all yield to this patho- 
logic process. The cement lines arise as 
the result of residue from resorption of bone 
pre^dously encroached upon and are sur- 
rounded by newly deposited bone. Thus, 
as emphasized by Jaffe (44), the mosaic 
appearance is an expression of the funda- 
mental process underl)dng the transforma- 
tion of the. original lamellar bone or the 
newly formed connective-tissue bone into 
“Paget’s bone.” 

This typical mosaic architecture can be 
demonstrated only in completely trans- 
formed “Paget’s bone.” It is not en- 
countered throughout the bone. In some 
regions, as pointed out by Schmorl, re- 
sorption is so rapid that the mosaic arrange- 
ment does not form; instead, the original 
bone may be replaced by connective tissue. 
The demonstration of mosaic architecture 
has been made in other diseases but to a 
much less degree than in osteitis deformans 
and not nearly so frequently. In osteitis 
fibrosa cystica a peculiar type of mosaic 
architecture is noted, particularly abou 
the c)''sts and broivn tumors, but the ce 
ment lines are not so irregular as m 
osteitis deformans. 

Jaffe and Bodansky (49) showed that m 
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experimental chronic hyperparathyroidism 
the cement lines in bones were numerous 
but that tliey were fairly regular in con- 
trast to their great irregularity in osteitis 
deformans. 

The evolution of “Paget’s bone’’ is much 
more difficult to follow in the long tubular 
bones tlian in the flat bones. Schmorl 
called attention to the fact that the earliest 
microscopic changes in a long bone are 
demonstrable several centimeters from the 
obviously involved cortex. He described 
the first e^^dence of the disease as the 
osteoclasts lying in Howship’s lacunae 
ivithin the vessel canals. As they are in- 
vaded by additional osteoclasts and blood 
vessels, tlie vessel canals enlarge and, 
ultimately, contiguous canals fuse and the 
resultant spaces become filled -with con- 
nective tissue. Subsequent changes occur 
similar to the cycle of resorption and depo- 
sition described elsewhere. 

The process which has been observed 
primarily in the haversian canals may lead 
eventually to complete transformation of 
the cortex into “Paget’s bone.’’ Should 
the process extend farther, it is character- 
ized by periosteal proliferation and by 
resorption on the medullary side. 

Spontaneous healing may be a common 
occurrence. Florid and healing processes 
may exist simultaneously in the same bone. 
Microscopic evidence of the healing process 
may consist in a recession of the amount of 
connective tissue. The fibrous marrow 
may be replaced by a lymphoid and fatty 
marrow. Additional evidence of healing 
may be noted in the cement lines, which 
may become thinner and more regular. In 
association with this healing process, for- 
mation of lamellar bone may be observed 
on a more normal basis. 

PATHOLOGIC fractures 

The most frequent complication of 
osteitis deformans is pathologic fracture 
(oO). In our series this was not so rare as a 
review of the literature would indicate. 

everity-seven pathologic fractures were 
noted. They affected 62 of the 367 pa- 

lents. The most frequent site was in the 



Fig. 8. Lateral view of the spinal column demon- 
strating extensive involvement by osteitis deformans 
and multiple compression fractures of the vertebral 
bodies. 

thoracic and lumbar segments of the spinal 
column (Table V). All degrees of com- 
pression of the vertebral bodies were noted 
and in many instances there was involve- 
ment of multiple vertebrae (Fig. 8). In 
some cases compression may be due to 
softening of the bone rather than to patho- 
logic fracture. 

The weight-bearing bones are prone to 
pathologic fracture and are the next most 
frequent site of this complication. Trans- 
verse fracture without comminution was 
the type most often encountered; it has 
been likened to a broken peeled banana. 
Twenty-nine of the pathologic fractures in 
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Fig. 9. Anteroposterior view of the right femur, 
which shows a pathologic fracture, typical of fractures 
encountered in cases of osteitis deformans. 

our series were located in other bones than 
those of the spinal column (Table V). The 
most common site in the femur was just 
below the lesser trochanter (Fig. 9) . 

Pathologic fracture often occurs follow- 
ing slight trauma and may take place 
spontaneously. Such fractures practically 
always heal icith an abundant formation of 
callus, although in some instances delayed 
union has been encountered. Non-union 
was noted in only one of the cases included 
in this series — a fracture in the ischium 
Muth considerable separation of the frag- 
ments. Traver (51) reported a similar 
case, although in that instance the fracture 
was complicated by sarcoma. 

As the callus goes through the various 
phases of calcification and ossification, it 
can become involved in the pathologic 


process. Microscopic examination of the 
callus in some cases revealed evidence of 
“Paget’s bone’’ (Jaffe, 44). 

Incomplete fissure fractures are observed 
fairly frequently. Seven of this type were 
encountered in our series, 4 being located 
in the femur and 3 in the tibia. These are 
additional to the 77 pathologic fractures 
previously mentioned. The roentgen pic- 
ture reveals one or frequently more fissure- 
like transverse lines of rarefaction on the 
convex surface of the bone manifesting 
some degree of bowing. Brailsford (22 
and 23), quoting Looser, called such frac- 
tures “pseudofractures’’ and expressed the 
opinion that they were Looser zones of 
metaplasia. Following microscopic ex- 
amination of such zones, Schmorl con- 
cluded that they represented true fissures 
resulting from trauma and were not areas 
of metaplasia. The mechanical origin of 
these zones was substantiated by the fact 
that they were frequently tender and there 
was a tendency for them to occur on the 
convex surface of the deformed weight- 
bearing bone. Allen and John (52) called 
attention to the fact that ultimately the 
fissures do one of two things: (1) they may 
go on to complete transverse fractures or 
(2) they may heal with minimal formation 
of callus. 

The roentgenograms in 27 of the cases 
in this series complicated by pathologic 
fracture have been classified in accordance 
with the criteria discussed earlier. 
Twenty-three of the pathologic fractures 
occurred in cases classified roentgeno- 
graphically as the combined form and only 
4 in the sclerotic form. The observations 
emphasize the point, as logically would be 
expected, that less tendency toward patho- 
logic fracture exists in the sclerotic form 
than in the combined form of the disease. 

SARCOMA AND OSTEITIS DEFORMANS 

Several isolated examples of sarcoma 
complicating osteitis deformans have been 
reported. In 1901, Packard, Steele, and 
Kirkbride (18) reported 66 authentic cases 
of osteitis deformans, in 5 of which (S 
per cent) the condition was complicated by 
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sarcoma. In the case reported by Gruner, 
Scrimger, and Foster (53), osteitis defor- 
mans was complicated b)f formation of mul- 
tiple sarcomas. DaCosta, in 1915, collected 
data on 213 cases of osteitis deformans. 
In 9.5 per cent of this group malignant 
disease had developed in some form. 
Speiser (54), in 1927, collected approxi- 
mately 150 cases, in 6 of which there was 
sarcomatous cliange. Bird (55) in review- 
ing the records of four Boston hospitals, 
collected data on 64 cases, in 7 of which 
osteitis deformans was comphcated by 
sarcoma. In 5 of these 7 cases the data 
were verified by pathologic examination. 
One of us (Camp, 56) reported 2 cases of 
sarcoma complicating tliis condition, seen 
in the Massachusetts General Hospital. 
Breslich (57), in 1931, following a review of 
the literature, presented data on 22 cases of 
sarcoma associated ivitli osteitis defor- 
mans. The ages of the 22 patients ranged 
from thirty-two to seventy-tivo years; tlie 
average age was fifty-five years. Nineteen 
of the group were men and 3 were women. 

Coley and Sharp (58) studied tlie prob- 
lem from a different angle. They collected 
from the records of the Memorial Hospital 
and Bone Sarcoma Registry of the Ameri- 
can College of Surgeons 71 cases in which 
osteogenic sarcoma occurred among pa- 
tients more than fifty years of age and 
expressed the opinion that osteitis de- 
formans was a predisposing factor to sar- 
coma in 28 per cent of the number. They 
concluded that, when osteogenic sarcoma 
is associated with osteitis deformans, it in- 
variably develops in a bone showing the 
characteristic changes of the latter disease 
rather than in a normal bone. 

In our study there were 3 instances in 
which sarcoma, and 1 in which benign 
pant-cell tumor, was a complicating factor 
w osteitis deformans. In all 4 cases the 

isease was polyostotic. The cases were 
bnefly as follows: 

b A Woman, aged fifty-two years, had an osteo- 
gwic ^rcoma arising from the lower end of the left 
^4 la (Pig. 10 ). Death occurred within a year. The 
jagnosis of osteogenic sarcoma was confirmed at 
necropsy. 



Fig. 10. Lateral view of left tibia. Osteogenic sar- 
coma involving the lower portion, originating in a bone 
manifesting the characteristic changes of osteitis 
deformans. 

2. A woman, aged forty-seven years, had an 
osteogenic sarcoma arising from the right ilium 
(Fig. 1 1) ; the diagnosis was confirmed on examina- 
tion of tissue removed at biopsy (Fig. 12). 
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Figs. 11 and 12. Osteogenic sarcoma complicating osteitis deformans. The anteroposterior view of the pelvis 
shows osteogenic sarcoma originating in the right ilium with characteristic changes of osteitis deformans. In the 
tissue from the right ilium (osteogenic sarcoma), note the neoplastic cells forming osteoid tissue. Hematoxylin 
and eosin . X c. 125. 


3. A man, aged seventy years, had a fibrosarcoma 
originating in the soft tissue of the left thigh. 

4. A man, aged forty-five years, had a giant-cell 
tumor arising from the left ilium (Fig. 13) . Surgical 
removal of this tumor was performed in 1920 
(Fig. 14). A report from the patient sixteen years 
later stated that there was apparent recurrence of 
the tumor. 

The record of one of the patients in our 
series stated that a sarcoma of the right 
maxilla had been excised elsewhere. This 
patient was aged fift 3 ’--seven years. 

From the foregoing statements it will be 
seen that the sarcomatous complications of 
osteitis deformans usually occur in those 
cases in which the condition has reached an 
advanced stage with disseminated involve- 
ment of bone. Jaffe (44) has called atten- 
tion to the fact that a tendency toward 
sarcomatous change sets osteitis deformans 
off from other d^'strophic bone disease. 

URINARY CALCULI 

Urinarj’- calculi as a complicating factor 
in osteitis deformans have not attracted 
much attention, as is evidenced by the 
scant reference to the subject in the 
literature. Twent 3 ’--two cases with this 
condition were encountered in our study. 
In 1 1 of the cases the calculi were found in 
the kidneys, in 7 in the bladder, and in 4 


in the meters. In several instances 
osteitis deformans was discovered inci- 
dentally during the course of the urologic 
investigation. 

. Six cases in which urinary calculi were 
associated with osteitis deformans were re- 
ported by Goldstein and Abeshouse (59). 
They included one case which had been re- 
ported previously by Young. 

DIFFERENTIAL DIAGNOSIS 

In the majority of cases, osteitis de- 
formans is readily identified roentgeno- 
graphicaUy, even in those cases in which 
there is no clinical manifestation of the 
disease. The differentiation from the 
osteoplastic type of skeletal metastasis, 
particularly that secondary to adenocar- 
cinoma of the prostate, is a problem fre- 
quently encountered. Roentgenographi- 
caUy these two conditions may have a 
marked similarity. Sutherland (21) called 
attention to the fact that coarse trabecular 
striations are usually absent in metastatic 
lesions. In such cases, also, expansion of 
the normal dimensions of the bone is un- 
common, and destructive lesions are 
usually demonstrable elsewhere in the 
skeleton. 

Elevation of the activity of phosphatase 
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Figs. 13 and 14. Benign giant-cell tumor complicating osteitis deformans. The anteroposterior view of the 
pelvis shows the benign giant-cell tumor originating in the left ilium. Note the extensive changes resulting from 
the osteitis deformans throughout the pelvic bones. In the tissue from the left ilium (benign foreign body giant- 
cell tumor), note the numerous giant cells of epulis type. X c. 150. 


in the serum may be as high among pa- 
tients who liave extensiv-e osteoplastic 
metastases as it is among those who have 
osteitis deformans which has reached an 
advanced stage (31-34). 

In some instances osteitis fibrosa cystica 
(hyperparathyroidism) may be difficult to 
distinguish from osteitis deformans. Any 
suspicion of osteitis fibrosa cystica should 
be confirmed or excluded by chemical and 
pathologic examinations. In the majority 
of cases the determination of the concen- 
tration of calcium and phosphorus in the 
serum suffices, although occasionally more 
complete metabolic studies are indicated. 

There have been cases of osteitis de- 
formans in which treatment for syphilitic 
periostitis has been carried out. The 
roentgenographic features of syphilitic peri- 
ostitis, however, are distinct from those of 
osteitis deformans and should not present 
difficulty in the differential diagnosis. 

Hyperostosis of the skull, such as leonti- 
asis ossea, may simulate osteitis defor- 
mans. The serum calcium, phosphorus, 
and phosphatase are within normal limits 
in that condition, however, and it is of rare 
occurrence, with onset of the deformity dat- 
ing back to childhood (Knaggs, 8). 

Non-suppurative osteomyelitis of Garre 
®ay present a roentgenographic picture 


somewhat similar to that seen in cases of 
osteitis deformans. 

Cranial hyperostosis arising from men- 
ingiomas, periosteal neurofibromatosis and 
osteopetrosis all produce roentgenographic 
changes resembling those seen in osteitis 
deformans but usually these diseases can 
be excluded with certainty. 

Monomelic flowing hyperostosis or melo- 
rheostosis has its onset when the patient is 
young and usually involves a single ex- 
tremity. 

Benign osteitis of indeterminate origin 
which is limited to one bone is encountered 
fairly frequently, particularly in the lum- 
bar segment of the spinal column. De- 
termination of the serum phosphatase is of 
little value in diagnosis in such cases. Be- 
nign osteitis of this type may represent 
atypical manifestations of osteitis de- 
formans. The benignancy of such lesions 
should be verified by subsequent roent- 
genographic examination. 

SUMMARY AND CONCLUSIONS 

This study is an analysis of data on 367 
patients seen at the Mayo CHnic prior to 
January 1938, for whom there had been a 
diagnosis of osteitis deformans. 

Only once was this condition encountered 
in a patient less than thirty years of age. 
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The highest incidence of the disease oc- 
curred dtuing the sixth decade, a third of 
the patients falling into this group. 

A definite famihal incidence was ob- 
sem^ed, 16 of the patients ha\dng 21 rela- 
tives with the same disease. 

Seventy-five patients (20 per cent) had 
no complaints prior to the time of diag- 
nosis and had not been aware of anything 
unusual so far as the osteitis deformans was 
concerned. The presence of the disease 
was discovered incidentally in the course of 
a roentgenographic investigation. 

On the basis of roentgenologic variations, 
200 cases have been classified in two 
groups: (1) the sclerotic phase and (2) the 
combined phase, 100 cases representing 
each type. 

The most striking alteration observed 
in the blood of patients who have osteitis 
deformans is an elevation of the serum 
phosphatase. Higher levels for serum 
phosphatase were obsen^ed in those cases 
classified roentgenographicaUy as the com- 
bined phase than in those in the sclerotic 
phase. 

Pathologic fracture is one of the most 
common complications of osteitis defor- 
mans. Seventy-seven pathologic fractmres 
were encountered among 62 of the patients 
included in this series. Pathologic frac- 
ture is most likely to occur in those cases in 
which the condition is classified roent- 
genographically as the combined phase. 
Healing with abundant callus nearly al- 
ways takes place in this group. 

In 3 cases sarcoma, and in 1 case a be- 
nign giant-ceU tumor, was a complicating 
factor. In each instance the tumor de- 
veloped in a patient suffering from the 
polyostotic form of the disease. 

Localized or diffuse areas of finely 
mottled osteoporosis of the skull are 
thought to be an early roentgenographic 
manifestation of osteitis deformans 
(Fig. 4). This condition may be associated 
■with diffuse zones of osteoporosis or minute 
opacities. In some instances the mottled 
osteoporosis may be the only roentgeno- 
graphic evidence of the disease in the skuU. 

In a study of 11 7 cases in which there was 


involvement of the skull, 26 instances of 
osteoporosis circumscripta were en- 
countered (Fig. 5). Twenty-one of these 
26 patients had associated osteitis de- 
formans elswhere in the skeleton. Sub- 
sequent roentgenologic examination in 
some instances demonstrated multiple 
shadows of increased density typical of 
osteitis deformans, which appeared in the 
sharply defined areas of osteoporosis 
(Fig. 6). From the observations of this 
study it would seem that osteoporosis cir- 
cumscripta is an early roentgenographic 
manifestation or precursor of osteitis de- 
formans of the skull. 

Earlier authors held the view that the 
skull and tibia were the most frequent sites 
of the disease. In our series of cases, it has 
been demonstrated that the most frequent 
site of the disease is the pelvis. This high 
incidence of involvement of the pelvis — 
243 out of 307 cases (Table IV) — ^may be 
partially accounted for by the frequency 
•with which the diagnosis was made inci- 
dentally during the course of urologic 
examination. 

426 Seventeenth St. 

Oakland, Calif. 
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T he roentgenologic demonstration 
of collapse of tlie lung and its sub- 
divisions is dependent upon a well planned 
and well executed technic of examination. 
It is our intention to review tire procedures 
which have been of significant value in 
improwng tlie diagnosis of pulmonary 
lesions. In the majority of patients ade- 
quate information may be obtained from 
fluoroscopy and three roentgenograms: 
the routine postero-anterior, tlie Potter- 
Bucky or Sivedish grid, and the lateral. 
In certain instances, however, more de- 
tailed data will be valuable or requisite. 

Early diagnosis of any disease process 
requires the combined advantages of aU 
medical and surgical facilities. Progress 
in one branch of a science demands corre- 
sponding progress in all branches. In re- 
cent years, thoracic surgery has made such 
rapid advances that, in order to keep pace, 
roentgenologic methods must be con- 
stantly reviewed and improved. Accu- 
rate localization of a gross pathologic 
process, as well as knowledge of its nature, 
clarifies both the indications for surgery 
and the surgical technic. Preoperative 
definition of a lesion to an individual lobe, 
or to a segment of a lobe, is important in 
the later decision as to the amount of lung 
tissue which must be saved. Lobectomy 
rather than pneumonectomy, segmental 
rather than total lobectomy, has proved 
feasible and desirable in certain benign 
processes such as bronchiectasis. This 
definitive type of surgery minimizes the 
ainount of disabihty which almost cer- 
tainly follows too great a reduction in 
vital capacity. Complete roentgenologic 
examination of the chest, which includes 
study of the larger subdivisions of the 


major bronchi, is therefore essential if the 
surgeon is to be furnished the details neces- 
sary for surgical procedure. 

ROENTGEN EXAMINATION 

The postero-anterior roentgenogram is 
the most valuable single part of the exami- 
nation of the chest. Its value has been 
proved in large surveys in segregating the 
normal from the abnormal. It should be 
used primarily, however, as a scout film, 
similar to the plain abdominal roentgeno- 
gram in pyelography. If it discloses a 
pathologic process, fluoroscopy should be 
done, and a Potter-Bucky or Swedish grid 
as well as a lateral roentgenogram should 
be taken. . If the diagnosis is still obscure, 
or if surgery is contemplated, study of the 
chest should be completed. A complete 
examination is one which gives aU the in- 
formation that is obtainable by roentgen- 
ography. It may require, in addition to 
the foregoing procedures, oblique views, 
particularly if the lesion is bilateral. Spot 
films may be as valuable in pulmonary 
roentgenography, especially of the major 
bronchi or that portion of the lung in which 
abnormality is suspected, as they have 
proved themselves to be in examination 
of the intestinal tract. Bronchography is 
of definite but hmited value ; laminagraphy 
may give information not obtained by 
other measures. Stereoscopic roentgeno- 
grams furnish Httle additional data, but 
they make available two films which dem- 
onstrate the chest at slightly different 
angles. 

ROENTGEN TECHNIC 

Fluoroscopy: An ideal, not always at- 
tained, is that each patient should be ex- 


^ From the Department of Radiology, Massachusetts General Hospital, Boston, Mass. One of a series of papers 
ccepted for publication in October 1944. 
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amined fluoroscopically. In large surveys, 
k course, tliis is not possible, but it can be 
(ione subsequent to the discovery of an 
intrathoracic lesion. The objeet of chest 
fluoroscopy is, first, to determine the dy- 
namics; second, to determine the films 
necessary for the best demonstration of the 
lesion. Experience at tliis hospital has 
shown that fluoroscopy is best done at a 
relatively high kilovoltage (80 to 90 kv.p.) 
at 4 ma. for study of tlie areas of greater 
density, evaluation of details of the lung 
fields being left to later stud)'’ of tlie roent- 
genogram. In our fluoroscopic tables the 
tube is situated approximately 15 inches 
back of the table top, and the output, as 
measured in air at the table top, is 18 r per 
minute. During fluoroscopy, spot films 
can be taken readily, and these are of great 
diagnostic value. They are taken at the 
same kilovoltage at 50 ma. No one par- 
ticular system of chest fluoroscopy is best, 
but each examiner should develop a sys- 
tem of his own, whereby he covers all of 
the important points in the examination. 

The following points as to the dynam- 
ics of the chest should be noted; motion 
of the diaphragm, estimated in centimeters, 
together with any variations, such as 
paradoxical motion or weakness ; the posi- 
tion, size, and type of pulsation of the 
hilar shadows, which can be readily deter- 
mined. The type of pulsation of the heart 
and aorta, as well as the regularity and 
rate, and the presence of intracardiac 
calcification, should be observed fluoro- 
scopically, as they are not as easily demon- 
strated on the roentgenogram. Medias- 
tinal shift in the respiratory phases ■will 
also be observed. During quiet breathing, 
the position of the mediastinum from the 
point of view of displacement should be 
noted. In the inspiratory and expiratory 
phases, actual shift of the mediastinum 
■will signify definite interference with aera- 
bon in most cases. In other words, the 
term displacement of the mediastinum is 
used to describe its position as seen on the 
roentgenogram ; inspiratory, expiratory, 
or respiratory shift is appHed to its motion 
as seen during fluoroscopy. Immediately 


following fluoroscopic examination the ex- 
aminer should record all his findings on a 
form furnished for the purpose (Chart I). 

Roentgenography : F ollowing fluoroscopy, 
the requisite films are taken. A postero- 
anterior projection is necessary in every 
examination, not only for record but be- 
cause minimal lesions in the parenchyma 
of the lung may be overlooked during fluor- 
oscopy and may be discovered only on this 
film. In certain cases, a roentgenogram 
in full expiration may give more informa- 
tion than one at inspiration, but its need 
can usually be determined dining fluor- 
oscopy. A lateral roentgenogram should 
be taken of the patient in whom fluor- 
oscopy or the postero-anterior view has 
demonstrated abnormality or whose his- 
tory is suggestive of pulmonary disease. 
Although the numerous advantages of the 
lateral view have been stressed in the past 
(5), it is still not used as often as its value 
merits. It should be considered one of 
tlie minimum requirements in the examina- 
tion of any patient known to have abnor- 
mality in the chest. 

An anteroposterior Bucky film allows 
further study of the bronchi. It permits 
one to see through dense areas, thus sepa- 
rating a lesion from normal structures. 
Fluid levels may be seen with the patient 
in the upright position, and bone detail is 
more clearly demonstrated . A Swedish grid 
film supplies all of these advantages but 
the grid lines are visible. This minor dis- 
advantage is more than compensated, 
however, by the ease with which the film 
is obtained. 

With the foregoing . simple procedures, 
it is estimated that approximately 80 per 
cent of patients with pulmonary disease 
will need no further roentgenologie study 
to establish a diagnosis. This is par- 
ticularly true if the modified optimum 
kilovoltage technic is used. 

If the pulmonary lesions are bilateral, or 
if it is desirable to study -the upper posterior 
portions of the major fissures of each lung, 
oblique views will often furnish further 
data. The oblique view may prove as 
valuable in the study of the lung as it is in 
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demonstrating the various chambers of the 
heart. The left lung field is seen best 
through the heart in the right anterior 
oblique, and the right lung in the left 
anterior oblique view. In the case of bi- 
lateral lesions, both obHque views must be 
taken. 

Occasionally a postero-anterior or an- 
teroposterior roentgenogram taken in the 
lordotic or Fleischner position (3) will 
define more clearly than other roentgeno- 
grams a lesion, such as collapse of the 
middle lobe, which has its greatest dimen- 
sion more or less parallel to the plane of 
the major fissures. The necessity for this 
film may be determined during fluoroscopy 
by having the patient assume the lordotic 
position behind the fluoroscopic screen. 

Laminagraphy has a definite place in 
the study of the chest, to examine the 
bronchi, to separate abnormal from normal 
structures, and to localize a lesion. Most 
of tlie findings on a laminagram, however, 
will have been evident before if the preced- 
ing methods are properly carried out and 
are correctly interpreted. Laminagraphy 
should not be used indiscriminately, as the 
patient receives a comparatively large 
amount of radiation (with our equipment, 
12.5-13.5 r per 5 exposures, 75-80 r per 
min.), and it is unlikely that cavities not 
previously demonstrated mil be brought 
to light. 

Bronchography gives valuable informa- 
tion when it is indicated, but its indiscrimi- 
nate use may frequently interfere with 
otlier essential parts of the examination, 
as well as with future studies to demon- 


strate any progression or regression of a 
lesion. It furnishes the most accurate 
details of the bronchial tree and allows 
determination of a tumor, stenosis, or bron- 
chiectasis. In bronchiectasis it serves as a 
map to guide the surgeon in regard to the 
amount of lung which can be, or must be, 
removed at operation. It is, however, 
time-consuming, and in the majority of 
cases will offer little further diagnostic in- 
formation than has already been obtained 
from fluoroscopy and the roentgenograms 
already discussed. 

Adams and Davenport (1) have de- 
scribed the steps necessary for complete 
examination of the bronchial tree. A 
satisfactory rule in bronchography is to 
instill the iodized oil into the bronchi of the 
involved side of the chest first, after which 
postero-anterior and lateral roentgeno- 
grams are taken. If there is any question 
of tumor or other type of stenosing bron- 
chial lesion, spot filrns also should be taken 
at this time. The opposite side of the 
bronchial tree is then filled, and postero- 
anterior, right anterior oblique, left an- 
terior oblique, and Bucky anteroposterior 
roentgenograms are taken. 

Artificial pneumothorax followed by 
roentgenography, although it constitutes a 
minor surgical operation, in some cases 
furnishes information of value sufficient to 
offset the risk of the procedure. Its use is 
indicated when it is difficult to determine 
the origin of a lesion, that is, whether it 
arises in the parenchyma of the lung, in the 
mediastinum, or in the chest wall. In the 
absence of pleural adhesions, the lung vlll 
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separate readily from tlie chest wall or 
mediastinum, allowing the exact location 
of the mass to be demonstrated. It is 
sometimes necessary after the induction 
of artificial pneumothorax to take antero- 
posterior or postero-anterior roentgeno- 
grams in the lateral decubitus position. 

FACTORS affecting 
the quality of roentgenograms 

Certain relatively new factors produce 
roentgenograms of better diagnostic qual- 


optimum kilovoltage technic, as publicized 
by Fuchs (4), can readily be adapted to 
examination of the chest, and with modifi- 
cations permits the obtaining of excellent 
films at 6-foot distance. The higher kilo- 
voltage used with this technic will give a 
film showing less contrast, but this dis- 
advantage is offset by the production of 
one in which all parts of the chest are suffi- 
ciently exposed for diagnostic purposes 
(Fig. 1), Lesions in the mediastinum and 
behind the heart, not visible on a contrast 



Fig. 1. A. Variation of kilovoltage dependent upon the thickness of the part. B. Modi- 
fied optimum kilovoltage technic. With this technic, all parts of the chest are more equally 
penetrated, confusing shadows arc lost, and the left lower lung behind the heart is visualized. 
(Further illustrations of the different diagnostic procedures have not been included because 
many of them will be demonstrated in subsequent papers.) 


ity than formerly, and they should be used 
to the greatest advantage. The rotating 
anode tube, although not particularly new, 
has in the past ten years proved itself 
worth while. It allows use of high kilo- 
voltage at high milliamperage with a rela- 
tively small focal spot. The higher kilo- 
voltage permits better penetration of the 
area under examination and more uniform 
exposure, while maintaining a 6-foot target- 
fihn distance. The high milliamperage 
allows shorter exposure time and minimizes 
the loss of detail due to motion. The small 
focal spot aids in giving maximum detail. 
■A- phototimer (6), or a device of similar 
type, may become universal in the future, 
ut at the present time its advantages are 
somewhat hmited. Intensifying screens 
0 relatively small crystal size and cassettes 
ivith good contact are recommended. The 


film of the past, become much easier to 
recognize. Satisfactory lateral projections 
are also obtained at 6-foot distance with 
the modified optimum kilovoltage technic, 
and at this distance better detail is secured 
and less radiation is scattered. This modi- 
fication of the optimum kilovoltage tech- 
nic described by Fuchs (Chart II) has been 
of significant value in producing films of 
uniform quality and with great diagnostic 
potentiahties. 

SUMMARY 

Roentgen examination of the chest, con- 
sisting of fluoroscopy and three roentgeno- 
grams, is technically easy to accomplish 
and is economical. Its diagnostic possi- 
bilities are manifold, and in the majority 
of cases it will give aU the necessary in- 
formation. 
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Certain patients will require additional 
procedures, which are described. 

The importance of the rotating anode 
tube, of the fundamental factors of good 
technic, and of utilization of the modified 
optimum kilovoltage technic has been 
stressed. 

Massachusetts General Hospital 
Boston 14, Mass. 
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Bone Lesions of Congenital Syphilis in Infants and 

Adolescents: Report of 46 Cases' 

, P. E. RUSSO, M.D., and L. F. SHRYOCK, M.D. 

Oklahoma City, Okla. 


T he main objective in tiiis review of 46 
cases of congenital syphilis has been 
to analyze and evaluate the roentgeno- 
graphic findings. The material was col- 
lected at tlie State University and Crippled 
Children’s Hospitals. It includes 19 males 
and 27 females; 32 white and 14 colored 
patients. Their ages ranged from the new- 
born child up to nineteen years. Twenty 
patients were older than one year, and 26 
were younger. Of tlie latter group, 20 were 
less than five months of age. Serologic 
tests were reported positive in 43 cases, 
negative in 2, and in 1 case the specimen 
was destroyed. The cerebrospinal fluid 
was examined 16 times and found positive 
in only 1 instance. For the sake of brevity, 
we have intentionally omitted from con- 
sideration stillbirths and syphilitic fetuses. 

Table I: Types of Bone Lesions 


All cases 46 

Periostitis 42 

Osteochondritis 21 

Osteitis 17 

Osteomyelitis 11 

(Pathological fractures, 5) 

Cases in children under one year 26 

Osteochondritis with periostitis 16 

Periostitis 5 

Osteochondritis, periostitis, and osteomyelitis . . 2 

Osteochondritis 1 

OstMchondritis, periostitis, and osteitis 1 

Periostitis and osteitis 1 

(Pathological fractures, 2) 

Cases in patients over one year 20 

Osteitis and periostitis 10 

Osteomyelitis and osteitis 3 

Osteomyelitis and periostitis 3 

Osteomyelitis, periostitis, and osteitis 2 

Osteomyelitis, periostitis, and osteochondritis. . 1 

Periostitis 1 

(Pathological fractures, 3) 


Although many of these patients were 
examined in our Outpatient Department 
and only brief records were available, the 
following chnical findings were noted : 
snuffl es and skin rashes in 13 cases; pseu- 


doparalysis in 11; adenopathy, enlarge- 
ment of the liver and spleen in 10; saber 
shin in 10; keratitis in 3; and draining 
bone lesions in 2. In 3 patients pyogenic 
osteomyelitis was suspected; scurvy in 2; 
Ewing’s tumor in 2 ; osteogenic sarcoma in 
1; sickle-cell anemia in 1; Hodgkin’s 
disease in 1 ; neuroblastoma in 1. 

In reviewing the x-ray findings, the bone 
lesions were listed individually as shown in 
Table I, although in the great majority of 
cases a combination of lesions was present. 
Thus, periostitis could be detected, in 42 
cases, osteochondritis in 21, osteitis in 17, 
and osteomyelitis in 11. There were 5 
pathological fractures in the entire series. 
As appears from the table, the most prev- 
alent lesion in very young infants was 
osteochondritis with an associated perios- 
titis. The incidence of periostitis as the 
sole lesion was approximately one-third as 
high. Two pathological fractures were ob- 
served in this group. In older children, 
osteitis and osteomyelitis, associated with 
lesions of other types, occurred in almost 
equal proportions. Among these older 
patients there were 3 pathological fractures. 

OSTEOCHONDRITIS 

In syphilitic infants of less than one 
year of age, the pathognomonic lesion seen 
on roentgen examination is osteochon- 
dritis, accompanied in most instances by 
periostitis. These lesions tend to have a 
symmetrical distribution, although they 
vary considerably in appearanee and ex- 
tent. In severe cases the destructive 
process is so extensive about the growing 
ends of the long bones that metaphyseal 
fractures occur. It is this type of involve- 
ment that is responsible for the clinical 
pictiure of Parrot’s pseudoparalysis. In 
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Fig. 1. Case 1: Extensive osteochondritis, periostitis, and osteomyelitis. Dentate appearance of the radial 

metaphyses, and metaphyseal separation of right femur. 


other cases the metaphyses have a “zig- 
zag” or “saw-tooth” appearance, while in 
milder cases only a portion of the metaph- 
ysis is involved. 

All of the above lesions are considered 
pathognomonic. "WThen, however, osteo- 
genesis is interfered with to a lesser degree, 
the x-ray findings are considered as merely 
suggestive of syphilis. If calcium utiliza- 
tion becomes unbalanced, a sclerotic zone 
or cap is seen at the metaphyseal portion 
of tlie shaft. In other cases, a zone of 
rarefaction develops. In still others a 
sclerotic zone mth an adjacent zone of 
rarefaction may be found. If these milder 
cases of osteochondritis are accompanied 
by a generalized periostitis, the most 
probable diagnosis is congenital syphilis of 
bone. In differential diagnosis, birth in- 
juries, rickets, scurv^^ and osteogenesis 
imperfecta must be considered. It is not 


uncommon for syphilitic babies to suffer 
from gastro-intestinal distiwhances, so that 
an avitaminosis may coexist. Of the 26 
children less than one year of age in our 
series, 20 gave evidence of osteochondritis 
of one form or another. 

Case 1 : B. J. B., a two-montli-old colored girl, 
was seen because of impaired motion of all the ex- 
tremities. The onset of these symptoms had been 
three weeks previous^. The mother had received 
two antisj^philitic injections during the prenatal 
period. The child’s legs were swollen and held 
flexed on the thighs, and it cried out when any 
movement of the arms or legs was attempted. 

X-ray films of the long bones showed extensive 
osteochondritis, periostitis, and osteomyelitis in- 
volving the tibiae, femora, and radii (Fig. 1). 
metaphyses had a dentate appearance and meta- 
physeal separation had occurred. Blood Wasser- 
mann, 4 plus. Diagnosis: Congenital syphilitic 
bone lesions. 

Case 2: R. J. G., a month-old colored male, wM 
brought in because of moderate swelling of the hands 



Fig. 2. Case 2: Osteochondritis and periostitis of bones of the hands and feet. The long bones of the 

extremities showed similar changes. 



Fig. 3. Case 3: Generalized periostitis of the long bones of the extremities. 


and feet of three days’ duration. This was the only 
positive physical finding. The blood Wassermann 
reaction was 4 plus. Both mother and father also 
lad positive serologic reactions. X-ray films of the 
extremities showed osteochondritis and periostitis 
of the long bones. The hands and feet showed 
similar changes (Fig. 2). Diagnosis; Congenital 

syphilitic bone lesions. 


PERIOSTITIS 

Periostitic lesions may occur in young 
babies as well as in older children and 
adolescents. Like osteochondritis, perios- 
titis may show considerable variation. In 
some cases it is seen roentgenographically 
as a thin linear shadow, or it may be more 
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Fig. 4. Case 4: Pathological fracture of left fibula 
with several layers of periosteal thickening. Osteitis of 
right tibia. 


extensive so that several thick layers are 
present. In the later cases, it is associated 
with an underlying osteomyelitis, forming 
an in^’^olucrum, and has been referred to as 
the coffin type. In 5 cases in our series, aU 
in babies under five months of age, the 
sole lesion identified on the x-ray films was 
a generalized periostitis of the long bones. 
As stated previously, if any type of osteo- 
chondritis is present, together with a sym- 
metrically distributed periostitis, con- 
genital syphilis is the most probable diag- 
nosis. In older children, the periosteal 
reaction may seiA'^e only to mislead us. 
The onion-skin appearance, sharply broken 
off, perfectly imitating a Codman’s tri- 
angle, gives one the immediate impression 
of a primary bone tumor. In such cases 
x-ray films of all the long bones become 
invaluable, as an associated osteitis will 
give a clue to the correct diagnosis. 
Periostitis was present in 42 of our 46 
cases — 25 times in children under one year 
and 17 times in the older group. 


Case 3: K. M., a five-month-old white male, was 
seen because of convulsive seizures of a week’s dura- 
tion. Physical examination was essentially nega- 
tive. Films of the long bones showed a periostitis 
symmetrically distributed, with some rarefaction of 
the metaphyses (Fig. 3). Blood Wassermann and 
cerebrospinal .fluid tests were positive. Diagnosis: 
Congenital syphilis of bones. 

Case 4; J. G., an eight-year-old colored girl, 
complained of swelling of the left leg of four to five 
months’ duration, which was painless and progres- 
sive. No other complaints were mentioned. Ex- 
amination revealed erosion of the soft palate and 
generalized lymph node enlargement. The left fore- 
leg was swollen, edematous, and non-tender. 
Roentgenograms disclosed a pathological fracture of 
the proximal third of the shaft of the left fibula with 
fusiform expansion and thickening of that portion 
of the shaft (Fig. 4). There were numerous perios- 
teal layers showing moth-eaten spaces. The 
medullary canal was also involved. In spite of a 
positive serologic test, a diagnosis of Ew'ing's tumor 
w'as made. Biopsy was reported as favoring a 
syphilitic infection. Additional films, of the opposite 
leg, showed an osteitis of the right tibia which 
brought the x-ray findings more in keeping with the 
positive serologic reaction. 

OSTEOMYELITIS 

Although osteomyelitis is occasionally 
found in infancy, it is more prevalent in 
older syphilitic children. It may occur as 
a single lesion or in a more generalized 
form, as in the pyogenic type. We have 
limited the term gumma to localized areas 
of destruction within bones showing an 
osteitis, realizing that this distinction is 
purely arbitrary. In any case of syphilitic 
osteomyelitis, the pathologic process is the 
same, consisting of invasion and replace- 
ment of osseous elements by granulation 
or fibrous tissue. Pathological fractures 
occur not infrequently in these cases and 
often are multiple. In the older children, 
these lesions are thought to be due either to 
inadequately treated or untreated bone 
syphilis of early childhood. In this series 
only 2 cases of osteomyelitis were found in 
the group under one year of age; 9 cases 
occurred in the older children. 

Case 5: L. M., a seven-year-old rvliite girl, was 
first seen on Jan. 7, 1940, because of swelling of the 
abdomen and cerrdcal lymph nodes. These symp- 
toms were of several months’ duration. This chnc 
had been sickly since birth. Six weeks before ad- 
mission, following a sore throat, the lymph nodes 
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Fig. 5. Case 5. A. Destructive lesions of the left femoral mctaphysis (Jan. 16, 1940); the right ulna was simi- 
larly involved. In spite of adequate antisyphilitic treatment, the blood Wassermann reaction remained positive. 
B. Roentgenograms made Oct. 24, 1940, showing bone lesions to be more extensive and numerous. In several 
bones the epiphyses also became involved. 


of the neck became swollen. Pinworms had been 
found in the stools from time to time for the past 
five years. At the age of three, the child became 
blind, but there had been some improvement in this 
respect. 

The child looked anemic, undernourished, and 
chronically ill. Cervical and axillary adenopathy' 
was present. The liver and spleen were moderately 
enlarged. The pupils were small and reacted slug- 
gishly to light; the cornea appeared hazy. Clini- 
cally, the case was considered one of Hodgkin’s 
disease, leukemia, or tuberculosis. The blood find- 
ings were as follows: hemoglobin 50 per cent; red 
cells 3,600,000; white cells 7,400 (neutrophils 37 
per cent, eosinophils 6 per cent, stab forms 27 per 
cent, lymphocytes 33 per cent, monocytes 2 per 
cent) ; platelets 378,000. The blood Wassermann 
reaction was positive, the cerebrospinal fluid reac- 
lon negative. A lymph node biopsy was reported as 
Mowing a low-grade fibrosing type of tuberculosis. 

he chest film revealed moderate widening of the 


upper mediastinum due to lymphadenopathy, with 
no evidence of cardiac or pulmonary disease. The 
long bones of the extremities showed destructive 
lesions involving the shafts of the right ulna and the 
distal third of the left femur (Fig. 5, A). Later, 
similar lesions developed in the neck of the left 
humerus, crossing and involving the proximal epiph- 
y'sis, in the distal end of the right humerus, several 
of the ribs, and both tibiae. Due to the progressive 
and destructive nature of the bone lesions, ivith ex- 
tension into the epiphyses, a diagnosis of nemo- 
blastoma was made. A biopsy specimen taken 
from the tibia was reported as showing a chronic 
interstitial osteitis with fibrosis, probably tubercu- 
lous or syphilitic. In spite of adequate antiluetic 
tlierapy, the blood Wassermann remained positive 
and the bone lesions became more widespread 
(Fig. 5, B). Several pathological fractures occurred. 
When last seen, on Jan. 26, 1941, the patient was up 
and about on crutches. The liver and spleen had de- 
creased in size and her general condition was im- 



Fig. 6. Case 6. A. Moderate thickening of the cortices of the tibiae, with increased density and anterior 
bowing; localized areas of destruction due to gumma. B. Regression of gumma following antisyphilitic therapy; 


osteitis persists. 

proving gradually. Final diagnosis: Syphilitic 
osteomyelitis and epiph}>'sitis. 

OSTEITIS 

Syphilitic osteitis is found almost ex- 
clusively in the older child. Although 
usually bilateral in distribution, it may 
var}’’ considerably in degree on the two sides 
and in different bones. The tibiae are most 
frequently involved and give the chnical 
picture of saber shins. Arniong 20 children 
over one year of age, osteitis was noted in 
13. The cortical bone on the x-ray films is 
thickened and of increased density. As a 
result of softening, however, an anterior 
bowing occurs. Osteitis may affect bones 
of tlie hands and feet, producing the 
syphihtic spina ventosa. When locahzed 
areas of destruction are found within these 
areas of osteitis, a gumma or a localized 
osteomyelitis forms. Under adequate anti- 
syphilitic therapy tliese lesions heal 
rapidly, whereas incision and drainage 
lead to difficulties and embarrassment. 

Diagnosis of syphilitic bone lesions in 


the older child on the basis of the roentgen 
evidence is more difficult than in young 
babies. Pyogenic osteomyelitis, scur\q^ 
blood dyscrasias, primary and metastatic 
bone tumors, may be suspected. 

Case 6; A 16-year-old white boy was examined 
for swelling of both forelegs. The swelling first ap- 
peared over the left shin four months previously, and 
two months later the right became involved. 
Physical examination showed’ rhagadiform skin 
about the mouth and swelling over the anterior sur- 
face of the shins, which was painless on pressure. 
X-ray films revealed a moderate thickening of the 
cortices of the tibiae (Fig. 6, A), most marked on 
their anterior surface, where bowing of the shafts 
had occurred. A localized area of destruction, sur- 
rounded b}'^ a zone of sclerotic bone and thickened 
periosteum, was present in each tibia. Serologic 
blood tests were positive; the cerebrospinal fluid 
was negative. Diagnosis: Syphilitic periostitis 
with gumma. Under antisyphilitic therapy the 
gummatous lesions regressed, but the osteitis per- 
sisted (Fig. 6, B). 

DISCUSSION 

It may be worth tvhile to repeat some of 
the better known facts concerning con- 
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genital syphilis of bone. Pathognomonic 
lesions have been found in fetuses as early 
as the fiftli month of gestation (5). In a 
newborn child, therefore, roentgenographic 
examination may reveal typical findings, 
so that an absolute diagnosis can be made. 
Syphilitic infants that develop bone lesions 
do so in the first four months of life and 
these lesions tend to regress or heal spon- 
taneously after tliat period (1, 2, 4, 6, 8). 
The osseous clianges can be best examined 
and studied in the long bones of the ex- 
tremities. They tend to assume a sym- 
metrical distribution and most frequently 
involve the tibia, ulna, radius, femur, 
humerus, and fibula in the order named. 
The fact that these pathological changes 
are so clearly demonstrable on films is due 
to invasion and replacement of normal tis- 
sue by granulation and fibrous elements. 
In very young infants the sites of predilec- 
tion are those where osteogenesis is most 
active and this interference with normal 
bone growth affects the appearance of the 
metaphyses. 

Adequate prenatal antisyphilitic therapy 
does not insure the motlier that her baby 
will not have syphilis, although the inci- 
dence is much lower than when the pre- 
natal therapy is inadequate. The highest 
incidence i§ observed in those cases where 
no treatment at all has been administered 
(9). 

In older children, syphilis becomes the 
great imitator” and may simulate any 
type of bone lesion known. Serologic tests 
of the blood are positive in such a high per- 
centage of cases that its examination is 
indispensable in confirming the x-ray 
diagnosis. 

Syphilis rarely involves a single bone. 
In his criteria for making a diagnosis of a 
primary carcinoma of bone, Bloodgood in- 
cludes serologic tests and x-ray examina- 
tion of the entire skeleton. This applies 
equally well to syphilitic bone lesions. 

It has been shown by many previous 
and siimlar studies that the bone lesions of 
congenital syphilis can be accurately de- 
ermined by roentgenographic studies and 

at this method is not excelled even by 


microscopic examination. Syphilis in its 
tertiary stage is fundamentally a disease 
affecting the blood vessels, and visceral 
changes can be traced to disturbances of 
the circulatory system. In young infants, 
syphilitic infection becomes most evident 
in the growing portions of bones, where 
circulation is being established as a step in 
osteogenesis. Osteochondritis develops 
proximal to the epiphyseal cartilage. At a 
less rapid rate, bones also grow in width 
under the periosteal and endosteal layers. 
Thus, a periostitis may represent disturb- 
ances in osteogenesis and may be an initial 
lesion rather than representing the healing 
stage of the process, as suggested by Mc- 
Lean (6), or a stripping of the periosteum 
by a serous exudate formed at the site of 
osteochondritis, as suggested by Hodges 
et al. (4). Of the 46 cases here analyzed, 
only 4 failed to show any evidence of 
periostitis, and in 5 cases, aU under one 
year of age, the sole lesion found was a 
generalized periostitis. Brailsford (2) 
states that periostitis appears more often 
in children after the third month of life. 
In this series there were 8 children under 
that age and periostitis was found in all 
except one, who died on the fourth day 
of life. 

Periostitis is the most frequent type of 
bone lesion in congenital syphilis, regard- 
less of age, and should be carefully sought, 
although its detection on films often is an 
easy matter. A generalized periostitis of 
the long bones before the age when scurvy 
and rickets usually develop should be cour 
sidered syphilitic until proved otherwise. 
It is important, however, to keep in mind 
that this same finding may occur in non- 
syphilitic lesions. Caffey (3) found it in 
cases of healing rickets especially in pre- 
mature infants, rapidly growing normal 
infants, pyogenic osteomyelitis, erythro- 
blastic anemia, traumatic ossifying perios- 
titis of the newborn, and even in congenital 
heart disease. In the older child, the 
periostitis is usually associated with under- 
lying bone disease, such as an osteitis or 
osteomyelitis. Examination of all the long 
bones of the extremities in these cases will 
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help considerably in arriving at the correct 
diagnosis. It is not unusual in cases of this 
type to conduct the roentgenographic ex- 
amination on the same day the blood is 
obtained for a Wassermann test. The films 
can be examined shortly after development 
so that the x-ray diagnosis may precede 
the serology report by several days, and 
the diagnosis made so much sooner. By 
this method, the diagnosis may be es- 
tabhshed even in cases with negative blood 
findings. 

CONCLUSIONS 

1. Bone lesions of 46 syphilitic children 
ranging from the newborn up to the age of 
nineteen years were analyzed and studied. 

2. The highest incidence was found in 
infants less than five months of age and 
the predominant osseous lesions were a 
generalized osteochondritis and periostitis. 

3. Generalized periostitis may be the 
sole lesion, representing a disttu-bance in 
the osteogenesis responsible for the growth 
in vndth of the shaft of long bones; dis- 
turbance of growth in the length of the shaft 
produces an osteochondritis. 

4. In children after the first year, 
osteitis and osteomyelitis were the most 
frequent lesions found, usually associated 
with a periostitis. 

5. Roentgenographic examination con- 


stitutes not only an excellent method for 
making the diagnosis, but also gives an 
accurate picture of the type and extent of 
the bone changes. 

6. In suspected cases, films of all of the 
long bones of the extremities are indis- 
pensable. 

University Hospitals 
Oklahoma School of Medicine 
Oklahoma City, Okla. 
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Idiopathic Spontaneous Pneumothorax: 

History of 100 Unselected Cases^ 

CAPT. LOUIS SCHNEIDER, M.C., A.U.S., and I. I. REISSMAN, M.D. 


T he ^\^^ITERS have been impressed by 
the frequency with whicli a history of 
spontaneous pneumothorax is obtained 
from selectees in the IS- to 3S-year age 
group appearing for induction examination. 
About one in five hundred men gave a veri- 
fied history of this condition. 

That so-called idiopatliic spontaneous 
pneumothorax rarely results in pulmonary 
tuberculosis is now well known (1-4). 
Many of the men who had sufiTered such 
pulmonary collapse in the past, however, 
were unduly alarmed about it, having been 
advised uimecessarily to lead a cautious, 
sedentary life. Some even exhibited func- 
tional chest symptoms bordering on con- 
version hysteria, probably because the 
physician who treated tliem for the 
pneumothorax viewed tliis accident as a 
catastrophe and the subsequent existence 
of the patient as hazardous. 

We believe that these cases should be 
treated like the accidents they really are. 
Once the patient has recovered, nothing 
more serious will happen than a possible 
recurrence of collapse, after which, as a 
rule, a subsequent attack is uncommon. 
Invalidism or chronic lung disease is 
rarely a sequel. 

The following data are based on 100 un- 
selected cases of spontaneous pneumo- 
thorax observed months to years after 
collapse. The clinical histories were veri- 
fied by certified letters from physicians 
who originally treated the patients and 
in many instances by x-rays taken at the 
time of the treatment. One of us (L. S.) 
carefully reviewed the induction chest 
films in each case to ascertain the condition 
of the lungs, keeping special watch for 
evidences of bullous emphysema and areas 
of fibrosis or infiltration. 


Lzmg Involved: The right lung was in- 
volved in 55 cases, the left lung in 44. One 
patient gave a history of bilateral pneumo- 
thorax. 

Age Incidence of Initial Pneumothorax: 
In no instance was there a history of 
pneumothorax before the age of sixteen. 
Twenty-three cases occurred between the 
ages of sixteen and twenty; 34 cases be- 
tween the ages of twenty-one and twenty- 
five; 29 between twenty-five and thirty, 
and 14 between thirty-one and thirty-five 
years. The accident would thus appear to 
be most common in the third decade of life, 
as has been reported by others. 

Recurrences: There were 19 recurrences 
in this series. Discounting 6 cases in which 
a spontaneous pneumothorax was first 
shown on our own films at the time of 
examination, the percentage of recurrences 
was about 20. 

All except two recurrences were on the 
same side as the original pneumothorax. 
There was no recurrence before the age of 
twenty, and only one beyond the age of 
thirty. In 7 cases recurrence was within 
one year after the initial pneumothorax; 
in 3, two years later; in 1, three years 
later; in 2, four years later. There was 1 
recurrence five years and 1 nine years 
after the initial attack. Three instances of 
multiple recurrence were seen: in 1 case, 
one, two, and three years after the first 
attack; in 1, two and seven years later; 
and in the third after several intervals of 
unstated length. The chance of recurrence 
appears to be only about 10 per cent if two 
years have elapsed since the initial pneumo- 
thorax. 

Activity at the Time of Spontaneous 
Pneumothorax: As far as could be ascer- 
tained, none of these men had suffered 
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from chronic bronchitis, asthma, or pul- 
monar}' tuberculosis at the time of the 
spontaneous pneumothorax. Except for 
the few who had had colds, all were in good 
health. In the majority of cases — 63 — 
the pneumothorax occurred- during slight 
ph 3 ’sical activity. In only 30 did it de- 
velop during intense physical exertion, as in 
lifting a heav}~ weight or rapid running. 
Of the 6 men in whom the condition was 
discovered at the Induction Station, 5 were 
asymptomatic and were surprised to learn 
of its presence. The sixth had experienced 
severe direct trauma to the chest earlier in 
the da)^ In some, typical symptoms of 
sudden chest pain and dyspnea had ap- 
peared as they were walking slowly, eat- 
ing, shaving, sleeping, or standing or sitting 
quietlj'. Direct trauma to the chest with- 
out rib fractme accotmted for 4 cases. The 
forced expiration of coughing associated 
with an acute upper respiratory infection 
was responsible for 6 cases; 1 followed a 
spell of sneezing; another, an attack of 
vomiting. 

Racial Factors: In this series there were 
97 white men, 2 Negroes, and one Chinese. 
This represented a marked disproportion 
as compared with the ratio of white to 
colored men examined at the Station. In 
one of the Negroes the pneumothorax was 
asymptomatic and discovered only on the 
induction film; the other Negro was a 
hospital orderly. Although we have seen 
over 200 men ivith histories of pneumo- 
thorax, we have been impressed by the 
ranty of this accident in the colored race. 
We have no reason to beheve, however, 
that the occurrence of spontaneous 
pneumothorax is or should be less among 
blacks than whites; rather we feel that 
the former are less sensitive to the symp- 
toms of the condition than the latter, and 
that, for that reason, the pulmonary col- 
lapse goes undetected and unrecorded. 
There are, of course, some men among 
both blacks and whites who have no 
symptoms, like the b per cent in whom 
pneumothorax was first seen at the Sta- 
tion on routine examination. They ivill 
run through the gamut of spontaneous 


pneumothorax to re-expansion without 
ever being aware of the condition. 

X-Ray Findings: Sixty-five men of this 
series w'ere seen tivo ^^ears or more after 
re-expansion of the collapsed lung, and 
some more than ten years later. It is an 
impressive fact that the chest films in these 
cases appeared perfectly normal except for 
4 instances cited below. In other words, 
from the appearance of the film, we could 
not determine whether a spontaneous 
pneumothorax had occurred in the past, 
nor could we predict that one would be 
likely to recur in the future. On the other 
hand, one of us (L. S.) has seen numerous 
cases at the Induction Station, of bullous 
emphysema, some confined to the apex or 
apices and others involving half the lung 
field unilaterally or bilaterally, ivithout 
any history'' of spontaneous pneumothorax. 

The positive findings in the 4 cases in our 
series were as follows; 

1. Bullous emphysema of both apices, 
more marked on the right side, in a selectee 
who had had a right spontaneous pneumo- 
thorax wdth recurrence on the right side 
four years later. 

2. Bilateral thickened apical pleura in 
a selectee who had had partial pneumo- 
thorax on the left side four years before. 

3. Marked residual pleural thickening 
in a man w'ho had had a spontaneous 
hemopneumothorax on the left side two 
years before. Another man in the series, 
w'ho had had a pneumothorax three 
months before, with aspiration of bloody 
fluid from the left chest, showed no residual 
pulmonary or pleural changes. 

4. Productive lesion at the peripheiy 
of the left upper lobe, above L-2, in a man 
who had had a spontaneous pneumothorax 
on the right side five years before. 

Clinical Aspects and Attitude of Selectee 
in Regard to Pneumothorax: Complete 
statistical data as to the clinical aspects of 
pneumothorax are not available in this 
series. Pain or a “queer feeling” in the 
chest and respiratoiy’’ distress on effort 
W'ere the outstanding symptoms at the 
time of the accident. Sometimes, because 
of the pain, the chest had been strapped 
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after a diagnosis of pleurisy was made, the 
true condition being determined later, 
folloiving roentgenography or fluoroscopy. 
In not a few instances, especially in the 
older men, when tlie pain was in tlie left 
chest and associated with distress, a diag- 
nosis of angina pectoris or coronary occlu- 
sion was made. The treatment usually 
consisted in keeping tlie patient in bed 
several weeks and allowing him to return to 
work, presumably after a short period of 
observation folloiving re-expansion. One 
man ivith a total pneumotliorax on one 
side returned to ivork tliree weeks after the 
diagnosis was made, while another, witli a 
one-third collapse of the right lung, was 
allowed to return to his job four months 
later. Some went to work within a month 
after the occurrence of spontaneous pneu- 
mothorax while otliers did not resume their 
duties for six months to a year. The aver- 
age lengtli of “disability” was about three 
to four months. In “compensation cases,” 
as a rule, absence from work was more pro- 
longed. A common complaint of selectees 
who had spontaneous pneumothorax was 
occasional dull to sharp pain on the side of 
involvement, usually not related to effort. 

Many of. the men had been told — and 
some brought letters from their physicians 
to the same effect — that because they had 
experienced a spontaneous pneumothorax 
they were not to indulge in exercise, sports 
requinng exertion, or hard physical labor. 
Some selectees in whom the accident had 
occurred many years ago had been thus 
cautioned lest pulmonary tuberculosis de- 
velop. A few, in whom the pneumothorax 
was of more recent date, were so instructed 
because of the possibility of recurrence, 
and many others had been advised to lead 
an almost sheltered Hfe, without explana- 
tion. It was refreshing to see some, how- 
ever, who had been told to forget about 
their pneumothorax, once re-expansion had 
^5^ place, and to indulge in all normal 
activities. Not infrequently, a letter from 
the selectee’s doctor urged a cautious, al- 
most vegetable existence, despite the fact 
that the spontaneous pneumothorax had 
occurred during no more superhuman 


physical effort than reading a book, shav- 
ing, or sleeping. 

ILLUSTRATIVE CASES 

Case 1; Spontaneous Pneumothorax, Asympto- 
matic, Discovered, at Induction Examination. A 
white selectee, aged 36 and in good health, reported 
for induction examination on Sept. 9, 1943. A 
spontaneous left-sided pneumothorax with 85 per 
cent collapse was discovered on the routine chest 
film. The man was asymptomatic at the time and 
recalled no undue exertion or trauma to the chest 
within the preceding days. After routine home care, 
he returned to work several weeks later. He 
appeared at the Station for re-examination on Feb. 
10, 1944, having no complaints. X-ray examination 
at this time was completely negative in respect to 
pulmonary' disease. 

Case 2; Direct Trauma to the Chest and Spon- 
taneous Pneumothorax. A white selectee, aged 26, 
appeared for induction on Feb. 15, 1944. On the 
way to the Station that morning, he got out of his 
car, slipped on the icy pavement, striking the 
xiphoid region of the chest against the door handle 
of the automobile. He was mildly dyspneic and 
slightly' cyanotic but had no chest pain. A routine 
film showed 80 per cent collapse of the right lung 
with no evidence of rib fracture. The man’s past 
history in general was negative and he had ex- 
perienced no previous known spontaneous pneumo- 
thorax. 

Case 3: Spontaneous Pneumothorax Not Follow- 
ing Undue Exertion, with Recurrences. A white 
selectee gave a history of his first spontaneous 
pneumothorax at the age of twenty-five. This 
occurred while he was getting up from bed in the 
morning. A complete collapse on the right side was 
found at that time. He spent one month in a 
hospital and returned to work two months after the 
accident. One y'ear later, a second pneumothorax 
developed on the same side, \vith pain in the chest 
and difficult breathing, as the patient was alight- 
ing from a car he had just been driving. A third 
attack occurred a year after that, and a fourth one, 
two years after the third, while the patient was 
sitting in his office. WTien he appeared for induction 
examination, a year after the last episode and six 
years after the initial pneumothorax, he was asymp- 
tomatic and x-ray examination showed normal lungs. 

Case 4: Psychosomatic Complaints after Spoii- 
ta^ieous Pneumothorax. A white man, aged 20, was 
seen for a second induction examination on Feb. 26, 
1944. Nine months before, at his first examination 
as a selectee, a left pneumothorax was discovered on 
the routine film. During the interval and on the 
second Station visit, he complained of annoying dull 
pain in the left chest and said he had been advised 
to take good care if he would avoid lung trouble. 
He expressed great anxiety lest he become a pul- 
monary invalid if he were accepted for military' 
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service and could not be dissuaded from viewing the 
accident of spontaneous pneumothorax as a disabling 
disturbance, with dire forebodings. 

Case 5; Spontaneous Pneumothorax First Treated 
as Pleurisy. A white man, aged 33, was walking 
slowly on the grounds of the World’s Fair, when he 
was seized with pain in the right chest. He went to 
a doctor three days later; a diagnosis of pleurisy was 
made and the chest was strapped. Having obtained 
little relief, the patient consulted another physician 
ten days after the attack. At this time an x-ray 
examination revealed 50 per cent collapse of the 
right lung. Four weeks later the patient returned to 
work. Three months passed, and he had a recur- 
rence ivith 30 per cent collapse of the right lung, 
this episode also taking place while he was ivalking. 
This time he was absent from work only two and a 
half weeks. At the induction examination, four 
years after the last pneumothorax, the chest film 
was completely normal. 

Case 6: Spontaneous Hemopneumothorax, with 
Subsequent Changes in Lung Fields. A white selectee, 
aged 33, gave a negative history up to two years 
before induction. At that time, w'hile eating break- 
fast, he was seized with an attack of severe respira- 
tory distress requiring immediate hospitalization. 
At the hospital, examination revealed hemopneumo- 
thorax in the right chest with complete collapse of 
the lung. Bloody fluid was aspirated from the right 
thorax several times during a hospital stay of three 
weeks. The patient returned to work six months 
after this accident. A film taken at the Induction 
Station, trvo years later, showed thickening of the 
pleura on the right side, with marked retraction of 
the mediastinal structures to the right. 

CONCLUSIONS 

1. A study was made of 100 unselected 
cases of spontaneous pneumothorax of the 
so-called idiopathic type, which had oc- 
curred in selectees for military service 
months to years before induction examina- 
tion. 

2. This condition occurs most com- 
monly in the age group twenty to thirty 
years. 

3. Spontaneous pneumothorax may ap- 
pear asymptomatically, as occurred in 5 
per cent of this series. From its discovery 


on routine chest roentgenograms, it may 
be assumed that this accident is more fre- 
quent than clinically supposed. 

4. There is no notable predilection for 
one side of the chest rather than the other. 

5. Recurrences take place in about 20 
per cent of the cases, and on the same side. 
Recurrence was uncommon in men over 
thirty years of age. 

6. Spontaneous pneumothorax oc- 
curred more often in this series during 
relatively slight physical exertion or with 
the patient at rest than following undue 
physical stress or strain. 

7. Roentgenograms of the lungs taken 
months to years after re-expansion of the 
collapsed lung were negative in all but four 
instances. In the great majority of cases, 
one cannot teU from the film that a pneu- 
mothorax ever existed, nor could it be pre- 
dicted from the film whether or not the 
patient would sustain a future recihrence. 
On the contrary, numerous cases of buUous 
emphysema seen at the Induction Station 
gave no history of spontaneous pneumo- 
thorax. 

8. Many of the men were unduly ap- 
prehensive as to the possibility of future 
complications — ^recurrences and sequelae. 

311 S. Third Ave. 

Mt. Vernon, N. Y. 
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A Case of Arterial and Periarticular 

Calcinosis of Unknown Etiology^ 

LT. COL. JOSEPH LEVITIN, M.C., A.U.S. 


T he following case is one of unusual 
widespread arterial calcification as- 
sociated with calcium deposits about the 
joints of the extremities. 

A soldier attached to combat troops, age 24, 
witli nineteen months’ service in the Army, gave no 
antecedent history related to the present illness. 



1. Periarticular calcification of the interphalangeal 
joints of the hand. 


Prior to service in the Army, he had worked in a 
nursery in the state of South Carolina. He was 
admitted to the hospital because of swelling, tender- 
ness, and stiffness of the joints of both hands and 
stiffness of the right knee. These symptoms had 
come on gradually two weeks before admission. 

The outstanding point of interest in the family 
•istory was that one brother had been discharged 
rom the Coast Guard on account of “swollen 
joints. The patient’s mother and father were both 
Wing and well, as were four sisters and two other 
brothers. 

_ Phy sical examination on entry into the hospital 

‘ Accepted for publication in July 1944. 


showed swelling about the joints of both hands. 
The swellings were not hot or tender, and there was 
no limitation of motion. The radial arteries at the 
wrist and the tibial arteries at the ankle were pal- 
pable, irregular, and hard. Blood pressure was 
lGO/1 10, being the same in both arms. The thyroid 
was not palpable, but bilaterally in the submental 
region an irregular hard mass could be felt. 



Fig. 2. Pariarticular calcification of the interphalangeal 
joints of the foot. 


X-ray examination showed a most unusual pic- 
ture. The hands (Fig. 1) and feet (Fig. 2) showed 
small calcium deposits about the interphalangeal 
joints; a small calcium deposit was seen about the 
elbow joint and calcium deposits were present in the 
subdeltoid bursae of both shoulders (Fig. 3). There 
were no complaints referable to the feet, elbows, or 
shoulders. Further films of the skeleton showed an 
extensive calcification of the middle-sized arteries. 
In the neck (Fig. 4) could be seen the common 
carotid artery, the superior thyroid, the lingual, and 
theintemal carotid. The lingual artery was tortuous, 
dilated, and irregular, accounting for the palpable 
mass in the submental region. A chest film sJ 4 
the heart to be normal in size and shape. J 
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Figs. 3 and 4. Calcification in the subdeltoid bursa 
and calcification of the common carotid, superior thy- 
roid, lingual, and internal carotid arteries. The lingual 
artery is tortuous, widened, and palpable as a hard mass. 

no calcifications in the thoracic aorta or in the pul- 
monary vessels. In the abdomen, the iliacs were 
partly calcified and there was extensive calcification 
of the renal arteries (Fig. 5) and of an aberrant renal 
arter}'^ on either side. Another calcified vessel 
(the inferior phrenic) (Fig. 6) was seen above the 
renal vessel on the left side. The abdominal aorta 
was not calcified except for that part which lies be- 
tween the origin of the phrenic and renal vessels. 
The femoral artery (Fig. 7) was demonstrated 
bilaterally and could be followed to the popliteal 
and the division into the peroneal and posterior 
tibial. X-ray examination of the feet (Fig. 8) 


demonstrated the anterior tibial, dorsalis pedis, and 
the first metatarsal dorsalis. In the forearm only a 
small part of the ulna artery showed calcification. 

The x-ray appearance of all the bones of the ex- 
tremities, spine, and skull was normal, with no sug- 
gestion of demineralization. It is tb be noted that 
the calcification of the vessels %vas layed down not in 
streaks but in the form of irregular plaques. Fur- 
thermore, the vessels were elongated, and in some 
instances widened and tortuous. 

Examination of the retina showed no sclerosis of 
the retinal arteries or vascular abnormalities. 

To identify the calcified vessels as arteries rather 
than veins, a venogram was made following injection 
of 20 c.c. of 35 per cent diodrast into a small vein of 
the foot (lateralis marginalis), with a tourniquet 
applied high on the thigh. The films (Figs. 9 and 10) 
obtained showed the diodrast to be in the saphenous, 
popliteal, and femoral veins, and. the calcifications 
to be in the arteries. 

The diodrast also sere^ed the purpose of an intra- 
venous pyelogram (Fig. 11). The kidney calices, 
pelves, and ureters were well outlined and of normal 
contour. The kidneys showed normal function, 
being well shown five minutes after injection. An 
interesting obsen’ation was the pressure deformity 
of the left kidney pelvis due to the renal artery, 
giving the so-called “derby hat deformity” some- 
times found with an aberrant vessel (personal 
communication from Col. V. Mason). 

Laboratory studies threw no light on the etiology 
or nature of the disease. The blood count was 
normal. The urine had a specific gravity of 1015, 
with a range of 1.008 to 1.028. Noalbumin, casts, or 
sugar were present. The Kahn test was negative. 
The blood chemistry was normal; non-protein 
nitrogen, 28 mg. per cent; creatinine, 1.2 mg. per 
cent; uric acid, 3.6 mg. per cent; cholesterol, 159 
mg. per cent; serum phosphatase, 3.5 Bodansky 
units; serum calcium, 11 mg. per cent; serum phos- 
phorus, 4.1 mg. per cent; glucose tolerance tests, 
fasting, 88 mg. per cent, 2d specimen, 137 mg. per 
cent, 3d specimen, 140 mg. per cent. The sedimen- 
tation rate was 3 mm. in one hour (Cutler). 

A biopsy was performed, with removal of a small 
piece of the posterior tibial artery. The report by 
the pathologist. Major Cares, was as follows; 

“Gross: Fresh section of artery 3X4 mm., 
which on palpation contains numerous calcium 
fragments. No definite lumen is seen grossly. On 
section, a fibrous substance interspersed with 
yellow, chalky granules is seen. 

“Microscopic (Fig. 12) ; Some adventitial fat is 
adjacent to the thickened adventitia containing a 
number of recent nutrient vessels. Two small bu 
definite plaques of calcium are located in the outer 
adventitial tissues. The bulk of the artery is com- 
posed of distorted, almost intermingled media ana 
intima which are the seat of irregularly encapsulatea 
calcium bodies. The muscular fibers of the me i ^ 
show incomplete replacement fibrosis and atrop } 
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Figs. 5 and 6. Fig. 5 (left) shows calcification of the renal and aberrant renal arteries on both sides. The 
renal arteries are widened and tortuous, and the calcium is laid down in plaques. Fig. 6 (right) shows calci- 
fication of renal arteries on both sides and the inferior phrenic artery on the left. The abdominal aorta is calci- 
fied on the left lateral wall. This represents the only calcification in the aorta. 


over a large segment. The lumen is represented by a 
small channel lined by intermittent projecting 
clumps of calcium salts. The intima, as above 
mentioned, contains besides the calcium bodies an 
irregular, broad zone of granulation tissue and 
capillaries, with some scattered fibroblasts and 
histiocytes. 

“The bizarre calcified patches contain amorphous, 
deeply acidophilic hyalin bodies or granules of vari- 
able size, which are generally imbedded in the 
plaque. 

“An elastica van Gieson discloses incomplete 
destruction of the internal elastica, the residue show- 
ing splitting. There are only vestiges of an external 
elastica. The fibrosis demonstrable by the van 
Gieson is diffuse, involving even the sector of media 
seen in H. and E. 

A Gomori calcium stain emphasizes the spheroid 
nature of the calciuiri plaques, with the medial mass 
of amorphous tissue staining in mixed acidophilic 
and basophilic manner. No cell structures are dis- 
cernible. In this particular section, the location of 
the calcium plaques is mainly intimal and medial, 
With a thin, fibrous, surrounding wall. 

Diagnosis: Diffuse arterial calcinosis (atypical 
Monckeberg’s sclerosis).’’ 

The Army Institute of Pathology also reviewed the 
s ides and could not add to the diagnosis. Their re- 
port is as follows: “We can add very little to your 
lagnosis. We thought that some of the calcifica- 
lon may have taken place in old thrombus material 
® 'I’cssel lumen. There seem to be structures 
' ®'^SScst recanalized lumina.” 



Fig. 7A. Calcification of the femoral artery. See 
also Fig. 7B. 


The patient showed no change in status during his 
stay in the hospital. The biopsy was without ill 
effects to the extremity. The joints remained stiff 
and painful, and transfer was made to a Veterans’ 
Hospital for further care. 
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Fig. 7B. Calcification of the femoral artery, popli- 
t^l, peroneal, and posterior tibial. Observe the cal- 
cium laid down in plaques and the elongated vessels. 


DISCUSSION 

This patient presents an unusual pic- 
ture of an extensive calcification of the 
medium-sized arteries. It is this type of 
artery in which the media is the pre- 
dominating layer. The calcified vessels 



Fig. 8. Calcification of anterior and posterior tibial 
arteries, the dorsal metatarsal, and the communicating 
arteries. A biopsy specimen was taken from the 
posterior tibial artery. 

did not incapacitate him in any way. He 
had no vascular disturbance of the e.x- 
tremities. It was the joint deposits which 
brought him to seek medical attention, his 
complaints being stiffness and tenderness 
of the joints of the hand and stiffness in one 
knee. The blood pressure was high for a 
man of his age, as would be expected in 
view of the marked calcification of the renal 
vessels. However, there was no impair- 
ment in kidney function as demonstrated 
by intravenous pyelography or by the 
blood chemistry. 

Considering the fact that the vessels in- 
volved were those with smooth muscle of 
the media predominating, one must first 
think of a Mdnckeberg sclerosis (1). This 
type of sclerosis, described by Monckeberg 
in 1903, seen in the fourth and fifth decades, 
consists of necrosis and massive calcifi- 
cation of the media with little or no change 
in the intima. It is most common in the 
lower extremities. It does not produce 
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Figs. 9 and 10. Venograms demonstrating saphe- 
nous, popliteal and femoral veins lying nc.Kt to calcified 
artery. 


vascular occlusion, as the calcification 
usually fixes the vessel in its largest di- 
ameter. It is not associated with a hyper- 
tension. The roentgen picture shows 
linear parallel (streaking) calcification. 
Against a diagnosis of Monckeberg sclero- 
sis in this case are the patient’s age (there 
are no senile changes), hypertension, and 
the x-ray appearance, which shows the 
vessels to be widened, tortuous, and 
elongated, with irregular plaques. Biopsy 
also showed the calcification to be in all the 
layers. 

Atherosclerosis is mentioned only to be 
excluded. This occurs in the larger and 
smaller vessels with well developed intima. 
It is just these vessels that were not in- 
volved. The large vessels, thoracic and 
abdominal aorta, were not affected except 
for the small patch in the abdominal 
aorta. The retinal arteries were normal. 
Enlargement of the left ventricle, fre- 
quently associated with atherosclerosis, was 
uot present in this case. 

A healed periarteritis cannot be con- 
sidered, as this disease affects the small 
arteries, leaving the larger ones intact. 

uother point against this diagnosis is that 



Fig. 11. Intravenous pyelogram made 10 minutes 
after injection of 20 c.c. of 35 per cent diodrast, demon- 
strating normally functioning kidneys, with normal con- 
tour. The left kidney pelvis shows a pressure deformity 
caused by the renal artery (so-called “derby-hat” de- 
formity). 

the patient had no history of any earlier 
illness with inflammatory lesions of the 
arteries. 

None of the above-mentioned diseases 
would account for the calcium deposits 
about the joints. 

Albright, Drake, and Sulkowitch (2) 
reported a case of renal osteitis fibrosa 
cystica. Their case and this one have many 
features in common, but their patient had, 
in addition to the calcinosis, a marked 
renal insufiiciency and bone changes of 
osteitis fibrosa cystica. A similar com- 
plaint brought the patient to the hospital 
— painful swellings of the fingers of short 
duration. X-ray examination in each 
instance showed calcium deposits about 
normal joints. The vessels in their case 
also showed an extreme degree of medial 
calcification; in addition, there were 
changes in the retinal arteries, which were 
narrowed and sclerotic, and calcification in 
the arch and descending aorta. Their 
patient also had a hypertension. The 
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Fig. 12. Microscopic sections of posterior tibial 
artery. A. Gomori stain. Note relationship of ir- 
regular plaques (calcium salts stain black) to intima. 
The walls have undergone irregular fibrotic atrophy. 
Note calcium in the adventitia, the larger plaque show- 
ing calcium deposition in neutral fatty areolar tissue. 
X 18. 

B. Elastica van Gieson stain. The wall is partly 
disrupted. The arrow points to the remnants of the 
internal elastica. There are several recanalized areas 
in the intimal plaque. On the fringe are darker staining 
calcium masses. X16. 


case differed from the one here presented in 
the severe degree of renal impairment. 

The phenolsulfonphthalein test in Al- 
bright’s case showed less than 5 per cent 
excretion in three specimens at fifteen, 
thirty, and sixty minutes. On intravenous 
pyelography, very little of the dye was 
excreted. The urine showed large amounts 
of albumin. The blood chemistry also 
showed abnormal changes; non-protein 
nitrogen, elevated, 120 rag. per cent; 
uric acid, 4.4 mg. per cent; blood sugar, 
112 mg. per cent; fasting serum inorganic 
phosphorus level elevated to 9.8 mg. per 
cent; serum calcium level depressed to 8.2 
mg. per cent ; serum phosphatase elevated 
to 9.4 Bodansky units. 

The case also differed from the one re- 
corded here in that roentgenograms showed 
generalized decalcification of the skeleton 
and the skull had a thin moth-eaten ap- 
pearance, characteristic of hyperpara- 
thyroidism. The absence of bone changes 
and lack of renal insufficiency precludes 
classification of our case in the group de- 
scribed b)’’ Albright el al. For the time 
being, the case will be designated as “ex- 
tensive arterial calcification, etiology un- 
known, with calcium deposits about the 
small joints of the extremities.” 
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Duodenal Obstruction Due to Tuberculous Lymphadenitis^” 

RICHARD H. MARSHAK, M.A., M.D., and DAVID DREILING, M.D. 

New York, N. Y. 


I T IS WELL KNOWN that widening and 
varying degrees of compression of the 
duodenum may be caused not only by 
lesions occurring in the head or body of the 
pancreas but also by masses of enlarged 
regional lymph nodes (1-3). Widening of 
the duodenal curve has been seen as a re- 
sult of metastatic carcinoma, lympho- 
sarcoma, Hodgkin’s disease, tuberculosis, 
and infectious mononucleosis (5 and 6). 
In the case to be described, severe con- 
striction and partial obstruction of the 
duodenum were observed with relatively 
little widening of the duodenal curve. This 
finding has not been reported previously 
in connection with tuberculous lymph- 
adenitis. 

CASE REPORT 

E. S., a 23-year-old colored youth, was first seen 
at The Mount Sinai Hospital (Medical Clinic, OPD) 
in April 1942, complaining of anorexia, postprandial 
epigastric pain, vomiting, and progressive weight 
loss. His illness dated back about two years. In 
December 1940, he had entered Bellevue Hospital 
because of six months of anorexia, asthenia, low- 
grade fever, night sweats, bilateral pleuritic pain, 
and a non-productive cough. Here he was found to 
have -a right pleural effusion, but there was no 
roentgen evidence of parenchymal tuberculosis, nor 
were acid-fast bacilli found in the sputum or gastric 
contents. Patch and Mantoux tests were negative. 
The patient, nevertheless, was considered to be 
suffering from pulmonary tuberculosis and was 
transferred to Triborough Hospital, where he was 
placed at bed rest for six months, during which time 
the effusion resolved. Here, too, attempts to prove 
a tuberculous etiology were unsuccessful. After the 
resorption of the fluid, however, questionable en- 
largement of the hilar nodes was observed roent- 
genographically. A low-grade fever was still present 
on discharge. 

Almost immediately following his departure from 
e hospital, on July 19, 1941, the patient began to 
experience sharp, cramp-like epigastric pain, ap- 
pearing two or three hours following meals, non- 
ra i^ing and relieved by alkalies and vomiting. 

c became progressively weaker, lost about 15 
pound s, and continued to run a low-grade fever. 


In April 1942, he was seen at the Medical Clinic of 
The Mount Sinai Hospital. A gastro-intestinal 
series at this time revealed a 50 per cent retention 
after six hours and a constricting lesion involving the 
pylorus, duodenal bulb, and proximal part of the 
second portion of the duodenum. These findings 
were so unusual for a youth of his age that the 
patient was asked to return for a second examina- 
tion. In the meantime he was placed on a Sippy 
diet. He failed to reappear and neglected to follow 
the diet prescribed. 

One year later the patient returned to the clinic 
because of progression of symptoms. Vomiting was 
now the chief complaint, beginning about one hour 
after a meal. The gastro-intestinal series was re- 
peated (Figs. 1 and 2). Retention at the end of six 
hours was now 75 per cent; constriction of the 
second portion of the duodenum was increased, and 
there was slight constriction at the duodenojejunal 
angle. There was evidence of stasis in the lower 
part of the second portion of the duodenum and 
upper part of the third portion. A pressure de- 
formity on the greater curvature side of the antrum 
and a slight widening of the duodenum were also 
present (Fig. 1). Because of these findings, the 
patient was referred to the hospital for study. 

He was emaciated and appeared chronically ill._ 
Physical examination revealed no unusual findings 
in the heart, lungs, or abdomen, and no lymphadenop- 
athy. The temperature was 101° F. Blood ex- 
aminations showed a hemoglobin of 55 per cent and 
white cells numbering 5,350 with a normal differ- 
ential count. The sedimentation time was eighteen 
minutes compared with a normal of sixty minutes. 
A guaiac test of the stools for occult blood was 
negative. Patch and Mantoux (1-1,000 O.T.) tests 
were also negative, and the gastric contents and 
sputum failed to show acid-fast bacilli. Urinalysis, 
electrocardiography, and roentgen examination of 
the chest and abdomen showed nothing unusual. A 
Rehfuss test meal revealed normal acidity, and 
gastric aspiration showed a considerable six-hour 
residue. A third gastro-intestinal series again re- 
vealed the abnormalities previous^ seen, and the 
report was: “duodenal obstruction due to a retro- 
peritoneal process in the region of the head of the 
pancreas.” 

From the onset, the diagnosis of peptic ulcer was 
discarded because of the history and the roentgen 
changes. Three- possibilities were entertained: 
tuberculous lymphadenitis, abdominal lymphoma 
(Hodgkin’s or lymphosarcoma), and carcinoma of 
the head of the pancreas. The roentgen appearance 
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Fig. 1 (left). Marked constriction of the second portion of the duodenum and slight constriction of the duo- 
denal-jejunal angle. A pressure deformity is seen on the greater curvature side of the antrum with considerable 
deformity of the duodenal bulb. 

Fig. 2 (right). Retention of barium (75 per cent) at the end of six hours. 


was compatible with a malignant neoplasm in the 
head of the pancreas, but the very slow progression 
of the lesion under observation, as well as the con- 
tinued absence of jaundice in the presence of such 
marked structural deformity, made such a diag- 
nosis unlikely. Hodgkin’s disease and lympho- 
sarcoma could not be excluded. Certainly the 
history of pleural effusion in a Negro suggested a 
tuberculous infection. Abdominal tuberculous 
lymphadenitis was considered as the tentative 
diagnosis. The absence of calcification and of 
tuberculin sensitivity was not felt to militate against 
this opinion. 

Surger}' was undertaken to relieve the obstruc- 
tion, to improve nutrition, and to establish the 
diagnosis. ^ At operation numerous fine adhesions 
were seen in the region of the liver and the duode- 
num. The entire retroperitoneum was boggy and 
edematous. In the gastrohepatic and gastrocolic 
ligaments, as well as beaded along the duodenum, 
were soft, greatly enlarged lymph nodes. The 
severe inflammator}^ reaction undoubtedly con- 
tributed greatly to the constriction observed in the 
second portion of the duodenum. The antrum of 
the stomach was thickened and edematous. A 
gastro-enterostomy was performed and a lymph 
node was removed for study. The pathological re- 
port was hyperplastic tuberculosis with no caseation. 
No acid-fast bacilli were found. Following an un- 
eventful postoperative course, the patient was dis- 


charged, still febrile but without gastro-intestinal 
symptoms. He was sent to Seaview Hospital, 
where a protracted convalescence was planned. 

DISCUSSION 

This case is of interest in the first place, 
because it represents a type of tuberculous 
disease uncommon today; in the second 
place, it presents a pathological process, 
the roentgen appearance of which may be 
confused with that of carcinoma of the 
head of the pancreas. 

Prior to the Great W ar, the incidence of 
tuberculous infection of the mesenteric and 
retroperitoneal lymph nodes was rather 
high. It has been reported that involve- 
ment of these nodes was seen postmortem 
in 50 per cent of children dying of or with 
tuberculosis in 1918. The diminished inci- 
dence in this country, to the point of 
rarity, has never been fully explained. ^ It 
parallels the disappearance of cervical 
tuberculosis. Opie (7) believes it to be a re- 
sult of eradication of bovine tuberculosis 
through sanitation and pasteurization. 
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Abdominal lymphatic tuberculosis is a 
protean affliction, recognition of which 
depends upon a history of tuberculous in- 
fection, the presence of symptoms of sys- 
temic tuberculosis, and objective x-ray and 
laboratory e\ddence. Calcification demon- 
strated roentgenographically is helpful, but 
unfortunately this is seen in only about 
40 per cent of the cases. Tuberculin sensi- 
tivity rarely is of assistance in differential 
diagnosis because it is usually minimal or 
absent. Symptoms are usually due to the 
pressure of matted nodes or bands of ad- 
hesions constricting an abdominal viscus. 
Cases have been reported in whicli there 
was confusion with acute appendicitis, 
renal calculus, cholecystic disease, peptic 
ulcer, and intestinal obstruction. The 
cases of obstruction hitherto reported have 
been chiefly in the ileum, oceasionally in 
the jejunum. 

Except for conditions such as foreign 
bodies, calcification, etc., which are seen 
upon the ordinary x-ray film, the roentgen 
diagnosis of disease of the pancreas de- 
pends almost entirely on the presence of a 
pressure defect in the barium-filled stom- 
ach, duodenum, or transverse colon. It is 
well recognized that a sufficient enlarge- 
ment of the head of the pancreas or the 
regional nodes, if near enough to the bar- 
ium-filled bowel, will produce some evi- 
dence of pressure, such as widening of the 
duodenum, diminished caliber of its lumen, 
changes in the direction or destruction of 
the mucosal folds (8) . 

From the foregoing description it can 
readily be seen that many types of masses 
in the region of the head of the pancreas 
may produce similar defeets and that 
differential diagnosis at times is difficult 
or even impossible. There are, however, a 


few helpful criteria. Many authors feel 
that if there is marked irregularity of the 
mucosa of the second portion of the duo- 
denum, the diagnosis of carcinomatous in- 
filtration can definitely be made. It is of 
interest, therefore, that this case presented 
all the usual criteria associated with car- 
cinoma, namely, constriction and destruc- 
tion of the second portion of the duodenum 
and little widening. 


CONCLUSIONS 

1. An unusual case of duodenal ob- 
struction due to tuberculous lymphadenitis 
is presented. 

2. The usual criteria for diagnosis of 
carcinoma of the head of the pancreas may 
be produced, also, by inflammatory nodes 
in this region. 

1165 Park Ave. 

New York, N. Y, 
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Jejunal Intussusception through a Gastro-Enterostomy Stoma^ 

FRANK E. BUTLER, M.D., IVAN M. WOOLLET, M.D., and WM. Y. BURTON, M.D. 

Portland, Ore. 


I NTUSSUSCEPTION through a gastro-enter- 
ostomy stoma has been reported many 
times in the literature of surgery, but we 
find little reference to this condition in 
roentgenological literature. The symp- 
toms in the following case correspond well 
with those presented in the several case 
reports that have come to our attention. 

W. B., aged 47, male, was referred to our office by 
Dr. M. E. Steinberg for gastro-intestinal x-ray 
examination, April 20, 1943. He complained of in- 
termittent attacks of pain in the left epigastrium 
occurring periodical!}'' since performance of a 
gastro-enterostomy in 1931. He had previously had 
an operation for a perforated gastric ulcer in 1930. 
At times the pain was relieved by food. There was 
no history of gastric hemorrhage or blood in the 
stool. X-ray examination was reported as follows: 

“A barium meal was given and the esophagus was 
normal. The barium entered the stomach in the 
normal fashion and passed readily to the pars media. 
At this point the barium divided into two streams 
and it was thought at first that the lower stream 
represented barium leaving the stomach by way of 
the gastro-enterostomy stoma. However, a few 
inches beyond the point of deviation the two streams 
met again and joined into one column in the antral 
portion of the stomach, leaving a large irregular 
‘island’ defect in the gastric lumen which was free of 
barium. The stomach was freely mobile and no 
mass could be felt, but the patient was extremely 
tender to pressure over the defect. 

“The barium began to leave by way of the pylorus 
and the first portion of the duodenum. The cap 
showed some deformity but no gross defects could 
be seen. 

“As more of the meal was taken, the barium took 
the same course as above described until the defect 
became obliterated by the overlying barium. WHien 
the stomach was filled, the defect could be demon- 
strated by pressure over the area. At no time dur- 
ing the examination was any barium seen to leave 
the stomach via the gastro-enterostomy stoma. 

“Serial radiographs failed to reveal the defect but 
showed evidence of irregularity and considerable 
irritability of the pyloric antrum and the cap. 
There was no evidence of barium escape through 
the stoma. 

‘‘Impression: There is an encroachment upon the 
gastric lumen, either by a hyperplastic mass on the 

^ Accepted for publication in April 1944. 


posterior wall of the stomach which occludes the 
stoma or a defect caused by extrinsic pressure of 
some adjacent structure, such as the pancreas. 
This examination should be repeated for further 
study of the stomach. A gastroscopic examination 
would be of considerable value in obtaining further 
information.’’ 

The patient was admitted to the Emanuel Hos- 
pital May 1, 1943, with the following history. 

“This patient was operated upon for a perforated 
gastric ulcer in 1930. A gastro-enterostomy was 
done in 1931. Since this last operation the patient 
has had a continuous pain in the upper left side of 
the abdomen, increasing in intensity during the last 
few years. At times the pain was relieved by food; 
at other times taking of food made it worse. Six 
weeks prior to his admission to this hospital, while at 
stool he experienced an intense pain and feeling of 
distention in the lower left side of the abdomen. 
Upon clutching his left side he felt a rounded mass 
‘about the size of a hand-ball.’ He passed another 
loose stool and then a third stool within the hour. 
During this defecation the pain was so intense that 
he fainted. When the physician arrived about one 
hour later, the patient was free of pain or distress 
and the abdominal tumor had disappeared.” 

At operation, May 6, 1943, b)’’ Dr. M. E. Stein- 
berg, adhesions were found between the omentum 
and the anterior peritoneal wall. The gallbladder 
was adherent to the duodenum. The pyloric end 
of the stomach felt thickened and irregular. The 
gastro-enterostomy was on the posterior wall of the 
stomach. Appro.ximately 10 cm. of the distal 
jejunal loop was found to be invaginated into the 
stomach (retrograde invagination of the jejunum). 
The jejunal loop was pulled out of the stomach, but 
it immediately invaginated upon itself and entered 
through the stoma again. Approximately three- 
fourths of the stomach, including the thickened area 
of the pylorus and a part of the duodenum, were re- 
sected. A retrocolic gastrojejunal anastomosis was 
accomplished according to the Finsterer technic o 
the Billroth II method. The old opening m the 
jejunum was utilized for the anastomosis. 

After the stomach was opened the pyloric opening 
was found to be very narrow and there were 
radiating scars on the lesser curvature border o e 
antrum near the pylorus. There was also a fla ^ ene 
serpiginous area of ulceration about 2.5 cm. in i 
ameter along the mid-portion of the lesser curxmture. 

The patient made a good recovery 

1020 S. W. Taylor Street 
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EDITORIAL 


American Medicine Tomorrow^ 


In his excellent book comparing the 
theories of Oswald Spengler and Raymond 
Pearl, Today and, Destiny, Ed\\dn F. Dakin 
expresses a truism that is of particular 
significance for doctors in these dynamic 
times: “Any concept — economic, political, 
or cultural — which leaves its possessor 
wholly unprepared for tomorrow is of 
doubtful validity. Conversely, men who 
are not surprised when the future comes, 
lie very close to the truth.” 

President Lowell S. Coin was pleading 
for a true concept of the future when, in a 
recent letter to Members and Fellows of the 
American College of Radiology, he warned 
of impending social changes that would 
almost certainly result in new methods of 
distribution for medical services. He 
urged radiologists to actively encourage 
voluntary prepayment plans for medical 
care, sponsored by medical societies, as 
the soundest and most desirable method 
among the many that have been proposed. 
At the same time, he warned that some 
form of socialized medicine, embodying 
compulsory health insurance, is not an in- . 
conceivable eventuality. 

Doctor Coin’s concern would seem to be 
justified by what most observers have 
recognized as an increasing pressure of 
public ojjinion. The attitude of the public 
was succinctly expressed by Fortum maga- 
zine in its December issue: “The state of 
medicine in the United States is a social 
problem because the country’s conscience 
has made it so . . . people who cannot find 
or pay for proper medical care are 
resentful.” 


Annual Report to the Board of Chancellors 
two years ago, in which I referred to the 
powerful social forces at work throughout 
the world and their manifestation in agita- 
tion for socialized medicine in this country. 
I remarked that there was a growing con- 
viction among medical men that a head-on 
opposition to this unmistakable trend 
would be as unwise as it would be futile. 
Subsequent events have proved, I believe, 
that the demands for improvements in the 
distribution of medical services must be 
met, either by voluntary plans for pre- 
pa)Tnent or, if not, then by compulsory 
health insurance. It seems unnecessary 
to recite the extensive evidence that this is 
so. A half dozen public opinion surveys 
have revealed a definite public demand for 
insurance against medical costs. 

Brigadier General Fred W. Rankin, in 
his presidential address before the Ameri- 
can Medical Association House of Dele- 
gates last year, called upon the medical 
profession to recognize the gathering mo- 
mentum of trends that are “directed to- 
ward some form of national health service 
as an integral function of the state.” He 
made a plea that they be regarded not in 
the light of apostasy, but rather in the light 
of realism. 

Dr. Alan Gregg, whose words carry 
considerable weight in the medical world, 
has uttered a similar warning. “The 
danger for medicine in America lies in fail- 
ure to acknowledge and to study the 
sociologic aspects of medicine— the social 
matrix. We are loath to see that research 
and teaching, as well as the practice of 
medicine, wdll change when change comes 
in the prevalent interpretations of the role 


I have been sharply criticized in some 
quart ers for a statement made in my 

f as the Annual Report of the Executive Secretary to the Board of Chancellors of the A merican College 

Uadiology, Chicago, 111., Feb. 8, 1945. Published in part in certain state journals. 
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of government and the structure of our 
society,” he says. 

It would appear, therefore, that if we are 
not to be unprepared for tomorrow, we 
should give consideration in our delibera- 
tions to the likely effects of all the various 
proposals for changes in the economics of 
medicine. 

In our efforts to peer into the future of 
medical practice in the United States, I 
think we should keep one very important 
point clearly in mind. It is this: Every 
system of compulsory health insurance in 
all the countries of the world has been 
built upon existing agencies for the distri- 
bution of medical care. On the basis of 
history, therefore, we can assume that, if a 
system of compulsory health insurance is 
adopted by Federal or State governments 
in this country, existing plans for the 
application of the insurance principle to 
payment for medical care will be utihzed 
by the state. The obvious corollary is that 
medical practitioners would carry on under 
the state plan much as they did under the 
voluntary plans which preceded it. This 
has been the almost universal experience 
in European systems. 

Writing on the ‘‘Origins of Health In- 
siuance,” in their excellent book on that 
subject, Simons and Sinai show that com- 
pulsory health insurance is built out of 
three existing institutions: insurance or 
prepayment plans, the state, and the medi- 
cal profession. ‘‘The relations, reactions, 
and relative strength of these determine 
much of the character and results of the 
operation of existing insurance systems,” 
they say. Their study of compulsory 
health insurance throughout the world 
leads them to conclude that pre-existent 
voluntary prepayment plans have domi- 
nated the state systems which followed. 

Douglas and Jean Orr, in their book on 
the British experience with health insur- 
ance, point out that the form which the 
national health system of England finally 
took was determined by the ‘‘Friendly 
Societies” which had existed for many 
years as voluntary plans for prepayment 
to meet the costs of sickness. 


Sir William Beveridge, in his epoch- 
making report on social insurance in Eng- 
land, observes the part which the voluntary 
plans have played in setting the pattern of 
the government system. He contemplates, 
though with frank displeasure, that they 
will continue to be utilized as distributing 
agencies in the expanded system which will 
undoubtedly be adopted in Great Britain. 
He impUes, incidentally, as have others 
before him, that voluntary sickness insur- 
ance promotes, rather than deters, the 
adoption of compulsory systems. In 1909, 
David Lloyd George pointed to the 
‘‘Friendly Societies,” which were compar- 
able to our present prepayment plans, as 
proof of the feasibility and desirabihty of 
compulsory sickness insurance. The Na- 
tional Health Insurance Act came three 
years later. It is significant, perhaps, that 
efforts to enact compulsory insurance laws 
in our own country are today most concen- 
trated in the two states with the oldest and 
largest voluntary medical service plans, 
Cahfomia and Michigan. 

We all hope that voluntary prepayment 
plans, sponsored either by medical so- 
cieties or commercial insurance carriers, 
will meet the palpable demand of the public 
for relief from the unpredictable financial 
burdens of illness. If they do not, the 
lessons of history teach us that organized 
medicine has yet another compelling reason 
for extending these plans as rapidly and as 
widely as possible. Once firmly estab- 
lished, they would set the pattern and de- 
termine the methods to be followed in the 
event a compulsory system is adopted.^ 

This is a matter of the very greatest im- 
portance for the doctors of America. It is 
surely unnecessary to remark, for instance, 
that the future of radiolo^ wifi, largely be 
determined by its status in voluntary pre- 
payment plans, whether or not these plans 
are later superseded by a compulsory sys- 
tem. 

Now, in the light of these considerations, 
the group hospitahzation movement, con- 
cerning which organized medicine has been 
exceedingly circumspect, acquires a new 
importance that tends to justify medicine s 
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diffidence. Are the Blue Cross plans to 
duplicate the history of England’s Friendly 
Societies? Two facts lend credence to an 
assumption tliat this is altogether possible. 

First, a determined effort is being made 
by directors of Blue Cross plans to extend 
tlieir benefits to include complete surgical 
or medical care. Second, Blue Cross plans 
would almost certainly be preserved and 
integrated in a compulsory sickness in- 
surance plan. 

The first of these statements will be 
promptly denied by Blue Cross leaders. 
But the facts speak for tliemselves. In 
Delaware, the Blue Cross plan has already 
been expanded to include cash benefits for 
surgical care. It is administered by a 
Board of Trustees on whicli there are two 
hospital representatives for every doctor. 
Also, in West Virginia and North Caro- 
lina, hospital service plans have assumed 
full control of medical care plans. 

The American Hospital Association, at 
its recent annual meeting, considered 
recommendations from several speakers 
for "extending prepaid hospital plans to 
cover outpatient care.’’ At Ae same meet- 
ing the Hospital Service Plan Commission 
approved a proposed model enabling act 
for comprehensive health service plans 
which would require, among other things, 
that any plan incorporated under the act 
be controlled by a board composed of one- 
third hospital trustees, one-third doctors, 
and one-third lay representatives of the 
public. In the course of the discussions, 
Mr. Louis H. Pink, president of Asso- 
ciated Hospital Service of New York City, 
urged expansion of Blue Cross to include 
the costs of medical care without delay. 

In Philadelphia, where the medical so- 
ciety several years ago fought a bitter and 
unsuccessful battle to exclude radiology 
und pathology from the hospital service 
plan, a proposal has very recently been sub- 
^tted to add complete medical care to 
Blue Cross benefits. The proponents 
candidly recommend repeal of the present 
ennsylvania enabling act, which requires 
that a majority of the directors of medical 
sendee corporations be doctors of medicine. 


Now I desire that I not be misunder- 
stood. Cooperation between hospital serv- 
ice plans and medical or surgical service 
plans is essential. It is rather generally 
agreed among hospital leaders that Blue 
Cross enrollment has about reached its 
maximum unless contracts for hospital 
service can be coupled with insurance 
against medical costs. There is no doubt 
that the United States Public Health Serv- 
ice will emphasize this fact in the report of 
a study it is currently making of the move- 
ment. Furthermore, it is both logical and 
economical to delegate responsibility for 
sale and routine administration of the 
medical service plan to existing Blue Cross 
plans which have several years of ex- 
perience and have acquired trained per- 
sonnel. But, medical societies which tium 
over complete control of prepaid medical 
care to Blue Cross plans that are controlled 
by hospitals are traveUng a dangerous 
road. They are violating one of the basic 
principles of organized medicine if they fail 
to establish a separate corporation to con- 
trol tlie medical plan, with a board of di- 
rectors of which at least a majority are 
doctors. 

Ten years ago the American Medical 
Association laid down the postulate that: 
"All features of medical service in any 
method of medical practice should be under 
the control of the medical profession. No 
other body or individual is legally or edu- 
cationally equipped to exercise such con- 
trol.” This principle has lost none of its 
validity. 

If anyone is inclined to minimize the im- 
portance of this principle, he has but to 
follow the course of the controversy that 
has persisted between hospital service plans 
and the organized medical profession over 
the inclusion of certain medical services as 
a part of hospital care. For ten long years, 
county, state, and national medical or- 
ganizations have insistently demanded that 
radiology and pathology be excluded from 
Blue Cross benefits. Everyone knows that 
the reaction of hospitals to these unequivo- 
cal demands has been one of polite indiffer- 
ence. What makes anyone think they 
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would follow the dictates of the medical 
profession concerning other branches of 
medicine, once they were in control of 
medical service plans? 

Constantly during recent years the 
American College of Radiology has warned 
that medicine would sacrifice a basic prin- 
ciple if it yielded to the adamant demand of 
hospitals that they be permitted to include 
radiology and pathology in Blue Cross 
benefits as a part of hospital care. Too 
often our admonition that this would open 
the door to further encroachments by 
which hospitals would assume added pre- 
rogatives in the dehvery of iriedical serv- 
ices, has fallen on unheeding ears. Now, 
as one medical editor has sardonically re- 
marked, “The beans are on the carpet, 
spread out for all to see.” 

The second fact stated above, that Blue 
Cross plans would be integrated in a sys- 
tem of compulsory insurance, is likewise 
more than a mere assumption. Witness the 
curious tergiversation that has taken place 
in Rhode Island. Not long ago the gover- 
nor of Rhode Island proposed a law for 
compulsory hospitalization insurance in 
his state. Promptly Blue Cross executives 
aU over the country assailed the proposal 
as “un-American” and “regimentation.” 
But, when the governor publicly announced 
that he contemplated the use of Blue Cross 
as an agency under the system, opposition 
quietly died. 

The Wagner-Murray-Dingell bill, as you 
know, authorizes the Surgeon General to 
“negotiate agreements . . . with private 
agencies or institutions ... to utihze their 
services and facihties. ...” In response 
to a question from hospital spokesmen. 
Surgeon General Parran has aheady ex- 
pressed the view that this would include 
Blue Cross plans. 

I would point out that this provision in 
the bill would also permit medical service 
plans operated by medical societies to enter 
into contracts for rendering services to 
beneficiaries. Significant, also, is the pro- 
vision in the Wagner bill which permits the 
practitioners in each area to elect the 
method by which payment shall be made 


for services. Does this not offer sufficient 
reason for medical societies to set up their 
own plans for prepaid medical care? 

Unfortunately for radiologists, all the 
current problems confronting the private 
practice of medicine are egregiously mani- 
fest in the case of radiology. The threat 
of compulsory health insurance offers no 
exception. The future progress and ad- 
vancement of the science of radiology may 
very well be determined by the status this 
specialty is accorded in voluntary plans for 
prepayment. Thus, the long unhappy 
fight of the American College of Radiology 
against the inclusion of medical services as 
a part of hospital care in group hospitaliza- 
tion assumes added significance. 

It is encouraging to note that consider- 
able progress has been made in solving this 
controversy. In Washington and Iowa, 
for instance. Blue Cross has agreed to 
separate radiology from hospital care and 
to pay cash benefits to the physician for 
x-ray services. The next step is to trans- 
fer these medical benefits from the hos- 
pital service plan to the medical service 
plan, where they belong. This has already 
been agreed to in New York, where, inci- 
dentally, the battle between radiologists 
and the hospital service plan has been 
hottest. Last year the Hospital Associa- 
tion of New York State approved a resolu- 
tion providing that, “in those counties or 
areas where a Blue Shield Medical Care 
Plan exists, all prepaid medical and surgical 
care provided for under any prepaid plan 
and given through the hospitals or outside 
of the hospitals should be covered under 
the Blue Shield Medical Care Plan.” The 
hospital association agreed that when 
medical service plans were established in 
areas where they do not noiy exist, the 
Blue Cross plan in the community would 
drop radiology, pathology, anesthesiology, 
and physiotherapy from its benefits and 
allow these services to be covered like other 
medical specialties in the medical service 
plan. We should offer our commendation 
to the New York Hospital Association for 
this splendid step toward solution of a con 
troversy that has unfortunately caused ill 
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feeling on all sides and has undoubtedly re- 
tarded the growth of tlie Blue Cross move- 
ment. 

Now, then, we have added incentive to 
continue our endeavors to place radiology 
on an equal footing with other medical 
specialties in all plans for prepaid health 
service. In voluntary plans, tlie services 
of a radiologist should be pro^’ided like 
other consultant’s ser\’ices among medical 
benefits. They should never be included 
in the per diem paid to hospitals for hos- 
pital care. Furthermore, ivith due respect 
for the many excellent features of tlie Blue 
Cross movement, I think we have every 
reason to raise our voice in opposition to 
those who would allow the hospital service 
plans to adopt tlie role of England’s 
Friendly Societies by assuming control of 
medical care plans. There is a place for 
both, operating in close cooperation but 
each autonomous in its oivn field. 

Although some of the proposals for com- 
pulsory health insurance submitted to 
Congress in recent years have included 
radiology among the services to be fur- 
nished by hospitals for a specified per diem, 
the Wagner-Murray-Dingell bill provides 
for separate payment to radiologists. It 
would be unfortunate if Blue Cross were 
to establish a different precedent. I believe 
we are justified in doubting that Blue Cross 
plans would separate radiology from hos- 
pital care if they were permitted to extend 
their benefits to cover medical or surgical 
sendees. 

I have attempted here to present a point 
of view which I think carries profound 
consideration for American medicine, and 
especially for radiology. I have not said 
that voluntary plans of sickness insurance 
win be superseded by a compulsory sys- 
tem. I honestly do not believe they will be. 
But, as my friend A. M. Simons has wisely 
said, social experiments invariably estab- 
lish patterns of precedent that are seldom 
completely reversed. In these dynamic 
times we have extra reason to be vigilant 
and to exercise sound judgment in our 
decisions. 

Fortunately for the radiologists of Amer- 


ica an instrument for maintaining vigilance 
and directing policies on the basis of sound 
interpretation exists through the Ameri- 
can College of Radiology. It provides 
what former president W. Edward Cham- 
berlain has referred to as “fire-fighting ma- 
chinery.’’ Even if the fires cannot always 
be extinguished, the program of the College 
keeps them under control and helps to 
guide the course of future events in a direc- 
tion least harmful to accepted principles of 
good radiologic practice. 

The magazine. Medical Economics, in a 
recent article, referred with approval to the 
agressive program of the College and ob- 
served that it was leading the spearhead 
of medicine’s fight against the tendency 
for third-party agencies to assume the role 
of distributing agencies for medical serv- 
ices. Said Medical Economics : “While the 
other clinical specialists have a large stake 
in any such dispute, the radiologists are 
taking the lead through their vigorous 
organization, the American College of 
Radiology.’’ 

The reports of the various Commissions 
and 'Committees of the Board of Chancel- 
lors to be presented at this meeting offer 
good evidence of the fact that the College 
is alert, informed, and active, and that it 
has a positive program for the preservation 
of essential principles. This program, of 
course, is not confined solely to socio- 
economics. The broad scope of the College 
program in education, hospital standards, 
and other activities of the organization are 
directed toward a single objective: the 
advancement of the science of radiology 
and the promotion of its contributions to 
human welfare. 

I am constrained to say again, as I have 
before, that the Members and Fellows of 
the American College of Radiology should 
be grateful to their appointed leaders, who 
direct the affairs of the College, for the un- 
selfish effort these individuals are devoting 
to a cause which they approach with the 
deepest sincerity. 

Mac F. Cahal 
Executive Secretary 
American College of Radiology 
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RADIOLOGICAL SECTION, LOS ANGELES 
COUNTY MEDICAL ASSOCIATION 

At a recent meeting of the Radiological Section of 
the Los Angeles County (California) Medical 
Association, the following were elected officers for 
the current year: Donald R. Laing, M.D., President; 
Herbert A. Judson, M.D., Vice-President; Roy W. 
Johnson, M.D., Secretai}’^; Henry Snure, M.D., 
Treasurer. 

SOCIEDAD PERUANA DE RADIOLOGIA 

The Radiological Society of Peru, founded in 
November 1938, announces the follomng list of 
officers for the present year: President, Dr. Enrique 
Gonzdles Vera; Vice-President, Dr. Lorenzo Horna 
Gil; Secretarjq Dr. Victor Giannoni ; Pro-Secretary, 
Dr. Julio Bedoya Paredes; Treasurer, Dr. Santiago 
Sdnchez Checa; Librarian, Dr. Francisco Guerrero 
Burga. 

In Memoriam 

JOHN MILTON HILL 
1898-1944 

Dr, John Milton Hill died on Nov, 13, 1944, in 
the Walter Reed Hospital, following an operation 
for a brain tumor. Doctor Hill was graduated from 
the University of Pittsburgh School of Medicine 
in 1932. He served on the staff of the Passavant, 
St. John’s General, Presbyterian, and Woman’s 
Hospital, Pittsburgh, and was assistant radiologist 
at the Falk Clinic, He was commissioned a major 
in the medical resenj^e corps of the U. S. Army in 
1942, was subsequently promoted to lieutenant 
colonel, and served in Australia. Doctor Hill was a 
diplomate of the American Board of Radiology and 
a member of the American College of Radiolog)’’ 
and the Radiological Society of North America. 

HARLAN PAGE MILLS, M.D. 
1873-1945 

Dr. Harlan Page Mills, of Phoenix, Ariz., for 
many 5 ''ears Counsellor of the Radiological Society 
of North America for Arizona, died at the age of 
seventy-two on Feb. 27, 1945. 

Doctor Mills was bom in Isadora, Mo., received 
his medical degree from the Marion Sims-Beaumont 
Medical College, known later as the St. Louis 
University School of Medicine, and spent some years 
in general practice in that state. In 1914 he 
joined the staff of the Arizona State Hospital at 
Phoenix. In 1917 he was induced to become 
associated with the Pathological Laborator}', then 
a 3 'oung and straggling venture in the medical life 


of the state. His work in that organization and in 
St. Joseph . Hospital and the Good Samaritan 
Hospital, Phoenix, occupied the remainder of his 
professional life. He served as head of the depart- 
ment of pathology and later as consulting pathologist 
in each of these hospitals. While Doctor Mills’ 
primary’’ interest was in pathology, he was almost 
equally well knowm as a radiologist. Among his 
contributions to the literature are a number, in 
collaboration with Dr. Wm. W. Watkins, appearing 
in Radiolog'V. He was a member of the South- 
western Medical Association, a Fellow of the 
American College of Physicians, and a diplomate of 
the American Board of Pathology’. 

FRANK C. NEAL, M.D. 

1879-1945 

Dr. Frank C. Neal, of Peterborough, Ontario, 
died suddenly on Jan. 18, 1945, while examining a 
patient. Doctor Neal was a graduate of Toronto 
University and studied also in England. He had 
been in practice in Peterborough for forty’ years. 
He was a Fellow of the American College of Phy’si- 
dans and a member of the Radiological Sodety of 
North America. 

Books Received 

Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews will be 
published in the interest of our readers and as space 
permits. 

Mass Radiography of the Chest. By Herman 
E. Hilleboe, M.D., Medical Director, Chief, 
Tuberculosis Control Didsion, U. S. Public 
Health Service; Professorial Lecturer on Tuber- 
culosis Control, George Washington University 
School of Medicine, Washington, D. C., and 
Russell H. Morgan, M.D., Surgeon (R), 
Medical Officer-in-Charge, Radiology’ Section, 
Tuberculosis Control Division, U. S. Public 
Health Service; Assistant Professor of Roent- 
genology (absent on leave). The University of 
Chicago. A volume of 2S8 pages, with 93 illus- 
trations. Published by’ the Year Book Publishers; 
Inc., Chicago, 111. Price S3.50. 

Radiologic Examination of the Small Intestine. 
By Ross Golden, M.D., Professor of Radiology, 
College of Physicians and Surgeons, Columbia 
University’; Director of tlie Radiological Sendee, 
The Presbyterian Hospital, New York. A volume 
of 239 pages, with illustrations of 183 subjects m 
75 figures. Published by’ J. B. Lippincott Co., 
Philadelphia. Price S6.00. 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor’s Note . — ^Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America. — Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse 2, 

N. Y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cabal, 540 N. Michigan Ave., Chicago 11, 111. 

Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio, 

AHKAKSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CALIFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland, 
M.p., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jafle, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Carl- 
ton L. Quid, University Hospital, Medical Center, San 
Francisco 22. Meets monthly on the third Thursday 
at 7:45 p.m., first six months of the year in Lane Hall, 
Stanford University Hospital, and second six months 
in Poland Hall, University of California Hospital. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 

Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
ttird Friday of each month at the Denver Athletic 
Club. 

CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, 
t-harles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
f 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association. 

ILLINOIS 

^icago Roentgen Society. — Secretary, Fay H. Squire, 
of it,'’ Congress St., Chicago 12. Meets 

t the Palmer House, second Thursday of October, 
ovember, January, February, March, and April. 
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Illinois Radiological Society. — Secretary-Treasurer, Wil- 
uam DeHollander, M.D., St. Johns’ Hospital, Spring, 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
Secfelaryt Frank S. Hussey, M.D., 250 East Superior 
St., Chicago 11. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harold C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

lOVIA 

The Iowa X-ray Club. — Secretary, Arthur W. Erskine, 
M.D., Suite 326 Higley Building, Iowa City. Holds 
luncheon and business meeting during annual session 
of Iowa State Medical Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville. 
LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
On the second Wednesday, at offices of members.- 
MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Walter L. Kilby, M.D., 101 W. Read St., 
Baltimore 1. Meets third Tuesday of each month. 
MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E. R. Witwer,M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists. — Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 Da-vid Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 
ment. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, A. T. 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 

MISSOURI 

Radiological Society of Greater Kansas City. — Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meeting last Thursday of each month. 

St. Louis Society of Radiologists. — Secretary, Edwin C. 
Ernst, M.D., 100 Beaumont Medical Bldg. Meets on 
fourth Wednesday of each month except June, July, 
August, and September, at a place designated by the 
president. 

NEBRASKA 

Nebraska Radiological Society. — Secretary-Treasurer, 
Donald H. Breit, M.D., University of Nebraska Hos- 
pital, Omaha 6. Meetings third Wednesday of each 
month at 6 p.m. in either Omaha or Lincoln. 

NEW ENGLAND 

New England Roentgen Ray Society (Maine, New Hamp- 
shire, Vermont, Massachusetts, and Rhode Island). — 
Secretary-Treasurer, George Levene, M.D., Massachu- 
setts Memorial Hospitals, Boston, Mass. Meets 
monthly on third Friday at Boston Medical Library. 
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NEW JERSEY 

Radiological Society of New Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. 

Meetings at Atlantic City at time of State Medi- 
cal Society and midwinter in Newark as called by 
president. 

NEW YORK 

Associated Radiologists of New York, Inc. — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer. 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 1 0. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St., New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 
Meetings at convenience of committee. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary. L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 

M. D., 1061 Reibold Bldg., Dayton 2. Next meeting will 
be held at the time and place of the annual meeting of 
the Ohio State Medical Association. 

Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
cinnati Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

P ennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
RobertP. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
P.M., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22d St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24, Pa. Meetings are held on the second 
Wednesday of each month at 4:30 P.M., from October 
to June, at the Pittsburgh Academy of Medicine, 322 

N. Craig St. 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming' 
Montana, Colorado, Idaho, Utah, New Mexico).— 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 


SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
dayof each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 


TEXAS 

Dallas-Fort Worth Roentgen Study Club. — Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Texas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 

Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, Baylor Hospital, Dallas. 


VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latane 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seatffe. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 


WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-T reaswer 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State M^ical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference. 
Secretary, E. A. Pohle. M.D., 1300 University Ave., 
Madison 6, Wis. Meets every Thursday from 4 to o 
P.M., Room 301, Service Memorial Institute. 


CANADA 

La Societe Canadienne-Fran^aise d’ Electrdogte etde 
Radiologie Medicates. — General Secretary, - 

resne, M.D., Institut du Radium, Montreal. Meet- 

ngs are held the third Saturday ““"ontfrio 

rally at the Radium Institute, 4120 E^t 
Street. Montreal: sometimes, at homes of merooers. 


Sociedad de 
in Hospital 


Radiologta y 
Mercedes, 


CUBA 

Fisioterapia de Cuba.—O&c^ 
Havana. Meetings are held 


monthly. 
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THE HEAD AND NECK 

Stereoscopic versus Plain Films in Accessory Sinus 
Examinations. Frederick M. Law. Ann. Otol., Rhin. 
& Laryng. S3 : 531-535, September 1944. 

For roentgenography o', the accessory nasal sinuses, 
stereoscopic films are generally most satisfactory. 
They are particularly indicated under the following 
conditions: 

(1) Fractures of the skull. 

(2) Fractures of the nasal bones. Here they enable 
one to see which side is fractured and how much dis- 
placement exists. 

(3) MTicre a film taken in the Waters position shows 
an apparent tumor in the antrum. The stereoscopic 
view may show the suspected tumor to be merely the 
image of the cheek or upper lip superimposed on the 
antrum. 

(4) Where the film taken in the Waters position is 
negative while one taken in the 23°-anglc position is 
positive. The stereoscopic film may show the opacity 
in the latter view to be due to an increased density of 
the floor of the posterior cranial fossa. 

(5) WTiere it is difficult to determine whether the 
right or left ethmoid shows a change in the appearance 
of the cell structure as viewed on the lateral film. 

(6) WTiere it is difficult to determine on which side 
a large agger cell exists. 

(7 and 8) Where an enlargement of the sella turcica 
or bony involvement of the skull is present. 

(9) When absence or four-plus involvement of a 
frontal sinus is suggested by a faint circular line of 
density where the superior border of the frontal sinus 
should be. A stereoscopic film may show this line to 
be part of the occipital suture superimposed on the 
frontal region, and not the superior border of the 
frontal sinus, thus proving the absence of the latter. 

(10) Where the lateral film shows an apparent par- 
tition dividing the antrum into two sections. A stereo- 
scopic film will shorv this apparent partition to be the 
posterior border of the malar bone. 

(11 and 12) For examination of the petrous pyra- 
mid and for salivary calculus. 

(13) Where an apparent soft-tissue’ tumor is shown 
on lateral films of the pharynx. A stereoscopic film 
may identify this as the lobe of the ear. 

(14) In the presence of a malignant neoplasm in- 
volving the antra. The stereoscopic view reveals more 
accurately the degree of bony involvement. 

Stephen N. Tager, M.D. 

An Otolaryngologic Aspect of Frontal Meningocele. 

eport of Cases. E. A. Stuart. Arch. Otolaryng. 40: 
171-174, September 1944. 

Frontal meningocele is rarely encountered, but it 
must be eonsidered in the differential diagnosis of 

anous fronto-orbital conditions. It is usually con- 
Scnital in origin and therefore precedes any develop- 
° frontal sinuses. It may, however, be the 
^ u t of trauma, as in one of the four cases presented 
dia^ reason, it is impossible to rule out a 

frontal meningocele simply because the 

jOn has appeared after birth. 

cases in this series treatment was 
E during the first year of life. A patient with a 


small meningocele who did not seek medical advice 
until adolescence or adult life would present a greater 
diagnostic problem. 

Roentgenograms in the case of a boy of eleven 
months are reproduced. They show a frontal men- 
ingocele associated with separation of the orbits and 
defective development of the cribriform plate and por- 
tions of the superior orbital plates. 

Oral Aspect of Cleidocranial Dysostosis. William S. 
Britt. Mil. Surgeon 95: 143-147, August 1944. 

The author discusses the salient features of cleido- 
cranial dysostosis, with special emphasis on the oral 
aspect, and reports a case. These patients are generally 
small. The head is large and brachycephalic, with 
sutures and fontanelles showing delayed closure; there 
is characteristic bossing of the frontal, parietal, and 
occipital bones, with prominent median groove or 
furrow. One or both clavicles may be absent. The 
jaws are slightly undersized, the maxilla being microg- 
nathous and the mandible prognathous. The maxilla 
is narrow and shows lack of development, with a high 
palate and overcrowding of the teeth. The most 
outstanding dental anomaly is the extreme delay in 
dentition and eruption of the teeth. X-ray examination 
in most cases shows a large percentage of the permanent 
teeth unerupted. Teeth not having predecessors, such 
as the first and second molars, are often seen in normal 
erupted positions. Extensive caries, periodontoclasia, 
and gingivitis are common because of the abnormal 
occlusion of the teeth and consequent lack of natural 
exercise of teeth and gums. 

THE CHEST 

Mass Chest Roentgenography and Admissions to 
Olive View Sanatorium. Joseph Goorwitch. Am. 
Rev. Tuberc. 50: 214-222, September 1944. 

For the purposes of this study, the literature on mass 
roentgenography of the chest was reviewed, including 
data on more than 800,000 examinations. The con- 
sensus of opinion among those who .have had experi- 
ence with such a procedure is that minimal and 
often more advanced stages of pulmonary tubercu- 
losis, among other abnormalities, can be discovered only 
by roentgenography. 

The effect of routine induction and isolated pre- 
employment chest roentgenography in the county of 
Los Angeles on the admissions to Olive View Sanato- 
rium is analyzed. It was found that such mass exami- 
nations have led to both a relative and an absolute 
increase in the number of males admitted, reversing the 
pre-war ratio of males to females. There was, how- 
ever, no change in incidence of far advanced disease 
among all males admitted, in spite of the fact that in 
23 per cent of them the disease had been discovered 
during routine surveys. Several explanations are 
offered: Pulmonary tuberculosis, when first diagnosed, 
is more advanced in males than in females, according to 
reports in the literature. The extent of involvement 
in cases discovered in mass surveys was decidedly 
less than among males admitted following diagnosis by 
non-survey methods. Those with advanced disease 
are more likely to seek and gain admission to a 
sanatorium. L. W. Paul, M.D. 
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Case Finding by Mass Radiography. A Report on 500 
Selected Cases. Alexander Kahan and H. G. Close. 
Lancet 1: 653-654, May 20, 1944. 

A careful investigation was made of 500 patients 
from a naval depot after a large film had confirmed an 
abnormality seen in the miniature film. The patient 
was kept in bed for five days, during which time clinical 
examination was carried out, a four-hourly chart kept, 
sputa and gastric contents were examined for tubercle 
bacilli, intradermal tuberculin tests were done, the 
erythrocyte sedimentation rate was estimated, the 
weight recorded and, if necessary, another chest roent- 
genogram ivas taken. The case was then reviewed 
and placed in one of the groups described below or the 
patient was referred for continued observation in the 
hospital or as an outpatient. None of these patients 
had reported sick. Any symptoms were minimal and 
had been regarded as insignificant. Often the ex- 
aminers were unable to detect any abnormal physical 
signs in cases showing gross roentgenologic changes, 
from which it is concluded that physical signs in the 
chest are relatively unimportant. 

The 500 cases were distributed among the following 
groups: Group 1, fit for duty, 134 men; Group 2, 
recommended three months’ observation on shore 
duties, 143 men; Group 3, active tuberculosis, bac- 
teriologically positive, 69 men; Group 4, active tuber- 
culosis, bacteriologically negative, 69 men; Group 5, 
lesions of tuberculous origin with no evidence of ac- 
tivity but likely to break doum under service conditions, 
29 men; Group 6, non-tuberculous “pneumonitis,” 
22 men ; Group 7, unfit for service on account of other 
diseases, 34 men. Group 2 consisted largely of men 
over 25 years of age with doubtful roentgen changes 
but with no other evidence of active disease. Group 5 
was made up mainly of young men, from 18 to 22, with 
small round or oval opacities usually in the upper zone 
with no other evidence of active disease. 

These 500 cases form a part of a series of 44,000 
previously analyzed by Brooks (Proc.' Roy. Soc. Med. 
36: 155, 1943. Abst. in Radiology 41: 600, 1943). 

Management of Minimal Pulmonary Tuberculosis 
Disclosed by Fluorography. W. D. W. Brooks. Lan- 
cet 1; 745-748, June 10, 1944. 

Fluorography of 479,373, apparently healthy male 
personnel of the Royal Navy showed that 6,077 (12.7 
per 1,000) had radiological signs of adult-type pul- 
monary tuberculosis. In 47.9 per cent of these the 
lesion was “minimal.” By minimal tuberculosis the 
authors mean adult (reinfection) type pulmonary 
tuberculosis which, as shown roentgenologically, con- 
sists of infiltration without demonstrable cavitation af- 
fecting a volume of lung (regardless of distribution) 
which does not exceed that volume of lung tissue lying 
above the second chondrosternal junction and the 
body of the fifth thoracic vertebra on one side. In 
some of the minimal cases the disease is arrested or is 
retrogressive, but in others it is progressive. Of the 
2,911 sailors with minimal lesions who were studied 
m the hospital, 16 per cent showed evidence of active 
infection; in 63 per cent, the disease appeared to be 
inactive, but the stability of the lesions was doubtful; 
in 21 per cent the lesion was inactive. 

Of 23,344 WRNS, 213 (9.1 per 1,000) had roentgen 
evidence of tuberculosis, and the lesion was minimal 
in 55.4 per cent. In 18 per cent, the lesion was con- 
sidered active. 


Naval personnel with apparently inactive minimal 
tuberculosis were placed on light shore duties and kept 
under observation. Study of these cases shows that 
the younger the patient the more likely is the disease to 
become active and the relapse to be serious. The find- 
ings indicate that a diagnosis of apparently inactive 
minimal tuberculosis in males under fifty should im- 
ply outpatient supervision, with regular inpatient re- 
examination during the next two years. For patients 
under thirty, this observation period should probably 
be longer. 

Similar investigations among civilians will no doubt 
bring to light a large number of cases of pulmonary 
tuberculosis of slight degree, raising difficult problems 
of disposal and treatment. 

Cavernous Breathing: Is There Such a Sound? 
George G. Ornstein. Dis. of Chest 10: 407-414, Sep- 
tember-October 1944. 

Cavernous breathing, so-called, was originally de- 
scribed by Austin Flint as an inspiratory blowing 
sound, low in pitch and non-vesicular in quality, with 
an expiratory sound of lower pitch of the same quality, 
and of variable length and intensity. The author 
does not believe that such sounds are produced by a 
cavity and is of the opinion that Flint mistook exag- 
gerated vesicular breathing, which is frequently found 
in the vicinity of tuberculous infiltration, for evidence 
of cavity formation. ■ In support of his view, the 
author presents a series of roentgenograms, made by 
the tomographic technic, with observations on the 
nature of the breath sounds in the cases illustrated. 
He concludes that the most common finding over a 
cavity is diminished broncho-vesicular breathing often 
accompanied by high-pitched moist rales. Thin- 
walled check-valve cavities are frequently silent. 
Uninvolved lung tissue overlying a cavity may produce 
vesicular breath sounds. A cavity in an old atelec- 
tatic lobe may transmit tracheal or bronchial sounds 
frequently but erroneously called broncho-cavernous 
breathing. Henry IC. Taylor, M.D. 

Lobar, Broncho-, and Atypical Pneumonia; A Study 
of Five Hrmdred Cases. Albert W. Hobby. U. S. 
Nav.M.Bull.43: 438-449, September 1944. 

The author analyzes 500 cases of pneumonia seen at 
a U. S. Naval Hospital from Oct. 1, 1941, to Jan. 1, 
1944. They are grouped as lobar pneumonia, 112 
cases; bronchopneumonia, 62 cases; atypical pneu- 
monia, 326 cases. Monthly distribution charts revea 
a striking increase in the incidence of the atypica 
form. , 

The usual x-ray findings in lobar and broncho- 
pneumonia are described. The x-ray findings in t e 
atypical pneumonias, among which the author in 
eludes the influenzal pneumonias, vary greatly, 
confluent mottling, usually of homogeneous densi y, 
in the central portion with the borders fading in 
normal lung tissue, was found to occur anywhere in 
lung, and not just at the hilus with extension in o 
parenchyma, as described elseivhere in the htera u • 
In this group of cases, the pneumonic process usually 
occurred in the lower half of the lung. 

The author believes that atypical pneumonia sho 
be considered as a phase of an upper respiratory m 
tion which has gravitated to the lungs. He wo 
divide the syndrome into a bronchitic, a peribronc 
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an alveolar, and a broncho-alveolar phase. Any phase 
niay exist independently or coincidental with the other 
phases. 

The usual therapy was employed, with success, in 
all types of pneumonia. In addition, x-ray therapy 
was found of value in the atypical cases. It not only 
afforded subjective relief but also reduced the number 
of hospital days by as tnucli as one-fourth in some 
cases. Stanley H. Maciit, M.D. 

Pneumonitis Associated with Malaria. I. L. Apple- 
baum and Joel Shrager. Arch. lut. Med. 74; 155-1G2, 
September 1944. 

One hundred and twenty-five consecutive patients 
with pneumonitis associated with malaria admitted to 
Gorgas Hospital from January 1942 through May 1943 
were studied. Most of these patients (70 per cent) were 
young white men attached to the military personnel. 
The incidence of pneumonitis in persons with malaria 
in the military group was 3.7 per cent. The occurrence 
was greatest during the rainy season, when both malaria 
and primary pneumonitis were most frequently en- 
countered as separate entities. Acute and gradual 
onset of symptoms occurred witli equal frequency. 
Symptoms in the upper respiratory tract preceded 
constitutional manifestations in 20 per cent of the cases. 
The chief complaints in order of frequency were: fever, 
cough, chills, headache, expectoration, malaise, gen- 
eral aches, gastro-intcstinal symptoms, pain in the 
chest, disturbances in the upper respiratory tract, and 
excessive sweats. The chief physical findings were 
rUes, bronchovesicular breatli sounds, and dullness. 
There was an absence of objective signs in 3G per cent 
of the cases, attesting to the importance of roentgen 
e.xamination. Positive findings referable to malaria 
were not prominent. 

In 121 of 125 cases, or 97.8 per cent, roentgen ex- 
amination was utilized for diagnostic purposes. The 
lesions were mainly of lower lobe distribution and of the 
lobular type. There \vere no serious complications. 

Cases of estivo-autumnal and of tertian malaria as- 
sociated with pneumonitis w'cre about equal in number. 
There was no significant difference between the two 
groups in the clinical course or response to therapy. 

Many of the patients w'ith pneumonitis exhibited 
adequate response to antimalarial therapy; a fair 
proportion reacted favorably to sulfonamide com- 
pounds, and in a number the disease ran its course un- 
affected by treatment. On the basis of this study, 
pneumonitis in malaria is classified as follows; (1) 
atypical or virus pneumonitis -with inadequate re- 
sponse to the therapy employed, running a self- 
limited course; (2) bacterial pneumonitis, with ade- 
quate response to sulfonamides; (3) malarial pneumo- 
nitis, with favorable response to antimalarial drugs. 

Bronchial Obstructions in Primary Pulmonary Tuber- 
W. F. Richards. Proc. Roy. Soc. Med. 37; 

589-592, August 1944. 

Of 239 children under six years of age suffering from 
primary tuberculosis of the lungs, 50 (21 per cent) 
experienced a sector or lobar collapse due to bronchial 
0 struction. Above this age, the incidence of the com- 
P ication was less — 7 per cent of 114 children whose 
to nine years, and 6.5 per cent of 

y2 children over ten. 

In this series the right middle bronchus was involved 


23 times out of a total of 66 affected lobes. Next came 
involvement of the right lower lobe or right basal 
bronchi, 13 times. The right and left upper lobes were 
equally involved, with 9 collapses each, and the left 
middle lobe or lingula and left base were affected in 6 
cases each. In 4 children more than one lobe was in- 
volved. In 32 of the 64 eases, re-expansion occurred 
w'ithout incident. The shortest time from collapse to 
spontaneous re-expansion was one month; the longest, 
w'hile under observation, was two years. In 10 of the 
64 patients, or 15.6 per cent, bronchiectasis developed. 
Twenty-two, or 34.4 per cent, still had their collapse on 
discharge. Ellwood W. Godfrey, M.D. 

Obstructive Emphysema in Infancy Due to Tubercu- 
lous Mediastinal Glands. Report of a Case. L. G. 
Pray. J. Pediat. 25: 253-256, September 1944. 

A case of obstructive emphysema of the left lung 
in a 4 1/2-month-old infant is presented. The child 
was seen three or four days after the onset of the illness, 
which began with difficulty in breathing. Respirations 
were extremely labored and rapid, with supraclavicu- 
lar bulging on expiration and deep retraction on in- 
spiration. The percussion note was resonant through- 
out and somewhat hyperresonant over the left chest. 
The breath sounds were short, more so on the left 
than on the right. X-ray examination of the chest 
showed an obstructive emphysema of the left lung, 
with secondary inflammatory changes in the peri- 
hilar region. The mediastinum was shifted to the 
right, and there was compression of the right upper 
lung field. There was no opaque foreign body or ob- 
structing lesion of the left main bronchus, but on 
bronchoscopy changes due to external compression 
were demonstrated. A tracheotomy produced tempo- 
rary relief, but the child died the second day after hos- 
pital admission. Autopsy showed the compression 
of the bronchus to be due to tuberculous tracheobron- 
chial lymph nodes. 

Bronchiolitis in Children. G. H. Newns. Proc. 
Roy. Soc. Med. 37: 580-585, August 1944. 

Acute bronchiolitis has been previously described 
under the designations capillary bronchitis and inter- 
stitial bronchopneumonia. While it is not a common 
disease, the incidence rises sharply in epidemics of 
influenza; it may also accompany measles or pertussis, 
or arise independently of these diseases. An important 
etiologic factor is the predisposing influence of a virus 
infection which makes possible the invasion of bacteria 
and enormously intensifies their effects. 

Pathologically bronchiolitis is divided into the catar- 
rhal and mural types. In the catarrhal tjqie the mucous 
membrane alone is involved, while the wall is unaffected. 
The mural type is further divided into simple, pro- 
liferative, and destructive phases. The incidence and 
severity are greatest in childhood. The typical onset is 
that of a mild tracheobronchitis, soon succeeded by 
more severe symptoms, consisting of rapid respiration, 
high fever, obstructive dyspnea, cyanosis, prostration, 
and collapse. The greatest difficulty seems to be in 
getting air into the lungs. The disease may be confused 
with bronchopneumonia; but here the x-ray is helpful, 
as gradations from nothing definitely abnormal to a 
diffuse, fine mottling, often very faint, but occasionally 
so marked as to simulate miliary tuberculosis, are seen 
on the film. Ellwood W. Godfrey, M.D. 
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Eosinophilic Infiltration of the Lungs (Loeffler’s 
Syndrome). Stewart H. Jones and Carlton R. Souders. 
New England J. Med. 231: 356-358, Sept. 7, 1944. 

The exact pathological nature of the syndrome first 
described by Loffler in 1932 is unknown, since no deaths 
have been reported. The cause also is undetermined 
but is believed to be in the nature of an allergy, since 
the condition is associated with vasomotor rhinitis 
and asthma. It has been found in association with 
parasitic infections and brucellosis. 

The patient complains of a metallic taste, cough, 
wheezing, and malaise. There is a slight fever, and 
diminished resonance and sibilant rales are elicited 
over the area of pulmonary consolidation. Blood ex- 
amination shows a leukocytosis, eosinophilia of 10 to 
60 per cent, and increased sedimentation rate. 

Roentgenographically the pulmonary infiltrations 
are indistinguishable from pulmonary tuberculosis, 
with clear and irregular outlines. The shadows ap- 
pear rapidly, disappear in three to eight days, only to 
appear elsewhere in the lungs. The lesion may be 
single, multiple, unilateral, or bilateral. 

This condition may be mistaken for tuberculosis, 
bronchiectasis, neoplasm, or so-called abortive pneu- 
monia. John B. McAneny, M.D. 


Transitory Migratory Pulmonary Infiltrations Associ- 
ated with Eosinophilia (Loeffler’s Syndrome), with the 
Report of an Additional Case. J. Winthrop Peabody. 
Dis. of Chest 10: 391-406, September-October 1944. 

Ldffler's syndrome is a transitory migratory pul- 
monary infiltration demonstrable on serial roentgeno- 
graphic examinations, associated with an eosinophilia. 
The clinical course is mild and symptoms may be 
minimal. On physical examination there may be no 
findings, or a few moist and sibilant rales over the 
areas of consolidation. Roentgen examination shows 
small or large areas of consolidation which appear and 
disappear suddenly in various parts of the lungs, most 
often in the lower fields. The roentgen findings may 
simulate the adult type of pulmonary tuberculosis. 
The eosinophilia is sometimes accompanied by a 
moderately high leukocytosis and a slightly elevated 
sedimentation rate. There is no parallelism between 
the degree of eosinophilia and the extent of pulmonary 
involvement. 

The pathogenesis is undetermined; it is thought to 
be on an allergic basis. The etiologic agent or agents 
have not been identified, but intestinal parasitism 
may be a factor. 

A case is reported with a high degree of eosinophilia 
and pulmonary infiltration which variously involved 
one lung and both lungs, varying as to location, and 
disappearing completely at intervals. 

Henry K. Taylor, M.D. 


Cystic Disease of the Lung with Iodized Oil Studies. 
H. Vernon Madsen and H. B. Pirkle. Dis. of Chest 
10: 433-441, September-October 1944. 

The authors review the literature on cystic disease 
of the lung. There is no general agreement as to 
whether the condition is congenital or acquired. 
Peirce (Am J. Roentgenol. 44: 848, 1940) believes that 
most cases are acquired. Two anatomical types are 
recognized: (1) bronchial dilatations, with muscle 
tissue and cartilage in the walls, and (2) subpleural 
cavities resembling emphysematous blebs. The cysts 


may be single or multiple, unilocular or multilocular, 
small or large, oval or spherical, and may contain fluid* 
or air, or both. The adjacent alveoli may be atelectatic 
or may have failed to develop. Symptoms include 
dyspnea, cyanosis, cough, palpitation and, rarely, 
hemoptysis. 

The roentgen appearance varies, being dependent 
upon the location, size, number, and content of the 
cysts and the absence or presence of concurrent disease. 
Fluid-filled cysts may resemble neoplasms, hydatid or 
dermoid cysts, or aneurysm. Even after careful study, 
it may be necessary to make a non-specific diagnosis of 
tumor of the lung. An infected fluid-filled cyst sur- 
rounded by an irregular zone of reactive inflammation 
resembles and in most cases will be mistaken for an 
abscess or pneumonic consolidation. Cysts containing 
both air and fluid must be differentiated from abscess, 
tuberculous cavitation, and draining hydatid cyst. 
Large air-filled cysts can be distinguished roentgeno- 
logically with a high degree of accuracy. They usually 
are single or do not exceed two or three in number. 
There is a radioparent area devoid of normal pulmonary 
markings, and the part of the wall of the cyst in contact 
with the lung appears as a regularly curved line or lines. 
For cases offering difficulty in diagnosis a number of 
special procedures are suggested. In the authors’ case 
an artificial pneumothorax was established and 10 c.c. 
of iodized oil were injected into the pleural space. The 
patient was then placed in the horizontal position, 
with the head lower than the feet, and was rolled for- 
ward and backward (being observed at the same time 
under the fiuoroscope) to distribute the iodized oil 
over the surface of the pleura. Roentgenograms made 
immediately following this procedure clearly demon- 
strated the cystic spaces. 

Treatment is in general unsatisfactory. In the 
authors’ case it had not been attempted. 

Henry K. Taylor, M.D. 


Broncholithiasis. Walter S. Anderson and J. B. 
Mackay. Dis. of Chest 10: 427-M32, September-Octo- 
ber 1944. 

Broncholithiasis is of rare occurrence. The stones 
may be endobronchial in origin but more often enter 
the bronchus from without, following erosion of the 
wall. Most frequently they represent the end stage 
of a primary tuberculous lesion in the tracheobronchial 
lymph nodes, though they may result from other types 
of pulmonary inflammation or suppuration. In most 
of the reported cases the diagnosis was made following 
expectoration of the stones. Roentgen examination 
discloses evidence of either partial or complete o 
struction of a bronchus, but bronchoscopy is required 
for differentiation from bronchiogenic carcinoma, n 
the author’s case, however, swelling proximal to the ^ 
obstruction, involving the curve of the bronchus, pre- 
vented bronchoscopic visualization of the lesion an 
showed only normal mucosa. The patient uas a 
woman of 33 with a history of cough and recurrent 
hemoptyses. Roentgenography following hpiodol in- 
jection showed an obstruction of the right mi 
bronchus. This was interpreted as bronchiogenic car- 
cinoma. Lobectomy was performed and 3 “roncn - 
liths lying in an ulcerated area were found. ^ , 

cretions originated in a calcified lymph node whic 
perforated the bronchus, eroding a blood vessel m 
orocess. Henry K. Taylor, M.D. 
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Pneumoconiosis in Boiler-Scalers. P. G. Todd and 
David Rice. Lancet 1: 309, March 4, 1944. 

An additional case of pneumoconiosis in a boiler- 
scaler is reported. Roentgen examination showed a 
"snow-storm” type of infiltration of both lungs equal 
in intensity from hilum to periphery, suggesting cither 
miliary tuberculosis or pneumoconiosis. No tubercle 
bacilli were found in the sputum. 

Cadmium Poisoning in Industry: Report of Five 
Cases, Including One Death. Louis W. Spolyar, J. F. 
Kepplcr, and Herman G. Porter. J. Indust. Hyg. & 
Toxicol. 26: 232-240, September 1944. 

Five cases of cadmium poisoning in industry, with 
one death, are reported. Cadmium poisoning, by way 
of the respiratory route, produces few immediate symp- 
toms. Within four to eight hours patients complain 
of irritation of the throat, headaches, and cough. 
Some twenty to thirty-six hours after exposure symp- 
toms develop suggesting pulmonary edema — dyspnea, 
pain in chest, and persistent cough. Among the 59 
reported cases in the literature, there iverc 9 deaths, a 
mortality of 15 per cent. Death was found to occur 
from the fifth to seventh day after exposure. Recovery 
ensues within a period of seven to eleven days after 
e.xposure. X-ray c.xainination of three of the cases 
reported here, four weeks after exposure, showed the 
men to be free of residual chest lesions. 

Pulmonary Changes in Chronic Cystic Pancreatic 
Disease. George J. Baylin. Am. J. Roentgenol. 52: 
303-306, September 1944. 

Andersen (J. Pediat. IS: 763, 1939, and Am. J. Dis. 
Child. 56: 344, 1938) described certain striking changes 
seen in a number of infants who succumbed to pul- 
monary infections. She found that the pancreas was 
small and irregular and that microscopically it was 
composed of small and large cysts lined with epithelium. 
The ducts were usually embedded in masses of fibrous 
tissue. The lungs in all cases showed bronchitis and 
bronchopneumonia; bronchiectasis and atelectasis 
were frequently observed. 

This condition, now recognized as a ciinical entity, 
is observed for the most part in infants dying from 
bronchopneumonia or other pulmonary lesions before 
the age of six months. A smaller group survive for 
longer periods, up to fourteen years, presenting the so- 
called celiac syndrome. In another small group — 
about 10 per cent of the total — death occurs in the first 
two weeks of life. 

The underlying disease process is apt to go unrecog- 
nized. The hilar regions of the lungs show marked in- 
volvement characterized roentgenologically by areas 
of increased mottled density. Toward the periphery 
1 ere are streaking and mottling which is much less 
pronounced. Evidences of atelectasis and bronchiec- 
asis may also be observed. The roentgen picture is 
so consistent that, even though it cannot be considered 
a solutely diagnostic, it should invariably arouse 
suspicion of fibrocystic pancreatitis. Secondary 
^ anges in the physiology of the intestinal tract — 
ypornotility associated with some dilatation of the 
sma 1 intestine — may be demonstrable on a plain film 
or in barium studies. 

The relationship between the pancreatic and pul- 
onary lesions is obscure. Deficiency in fat absorp- 
n and metabolism may lead to vitamin-A deficiency. 


which results in serious epithelial changes in the lungs. 
It is also possible that a coexisting congenital abnormal- 
ity of the pancreas and lungs exists. The prognosis is 
poor. There are some instances on record in which 
intensive supportive and vitamin therapy resulted 
in at least temporary clinical improvement. 

Clarence E. Weaver, M.D. 

Blastomycosis of the Skin (Gilchrist Type) with 
Associated Blastomycetic Pulmonary Disease. Report 
of a Case. Arthur Sayer. U. S. Nav. M. Bull. 43: 
333-342, August 1944. 

Cutaneous blastomycosis is not a common disease 
in this country. It may be accompanied by or be a 
part of generalized blastomycosis. It is a chronic 
inflammatory disease of the skin producing sharply 
elevated verrucose patches of varying size with a 
characteristic sloping border in which are the blasto- 
myccs. The lesions occur most frequently on the face, 
wrist, and forearm. When tlie disease becomes gener- 
alized, the lungs, liver, kidneys, spleen, and bones may 
be involved. The mortality in systemic cases is re- 
ported at 90 per cent. 

Sayer presents a case which exhibits most of the 
characteristic changes of cutaneous blastomycosis. 
The disease was originally diagnosed in 1939 and, when 
first seen by the author, had been present over four 
years. The patient had extensive lesions on the right 
side of the face and neck, involving also the eyelids, 
and a separate lesion of the left elbow. He had been 
on more or less continuous potassium iodide therapy for 
three years. He had also received x-ray therapy to the 
skin lesions ; the exact dosage was not known but was 
apparently sufficient to have produced permanent skin 
damage, in the opinion of the author. For this reason 
no additional x-ray therapy was given, but the iodide 
therapy was increased until the patient was receiving as 
much as 420 grains of potassium iodide daily by mouth 
and 31.5 grains of sodium iodide intravenously. The 
oral dose was later increased to 480 grains per day 
and the injections were discontinued. There was defi- 
nite improvement in the cutaneous lesions with this 
therapy. 

Included in the article are reproductions of two chest 
roentgenograms from this case. The author states that 
a diagnosis of blastomycosis of the lungs was made on 
the roentgen findings. He also states that, after three 
months of the highly intensified iodide therapy, the 
chest film showed a marked improvement. [The re- 
viewer believes that many of the changes present in 
these roentgenograms could be ascribed to apical 
pulmonary tuberculosis, which was one of the original 
diagnoses in this case before cutaneous blastomycosis 
developed.] In addition to the iodide treatment, the 
patient was given sulfadiazine and two million units 
of penicillin with no benefit. The iodide therapy was 
being continued at the time of the report, since it 
was the only treatment which had been eificacious. 

Bernard S. Kalayjian, M.D. 

Posterior Mediastinal Goiter. J. M. Mora, H. J, 
Isaacs, S. H. Spencer, and L. Edidin. Surg., Gynec. & 
Obst. 79: 314-317, September 1944. 

The authors report a case of posterior mediastinal 
goiter, the seventh to be recorded. The patient was a 
55-year-old white woman who had been studied for 
eight years by many physicians. All, on roentgen ex- 
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amination, had observed a large shadow occupying the 
right upper lung field. Basal metabolic determina- 
tions on a number of occasions had been reported nor- 
mal. Roentgen examination by the authors showed a 
large globular mass in the posterior mediastinum. 
They found, also, the classic signs and symptoms of 
hyperthyroidism, with a basal metabolic rate varying 
between 4-45 and 4-51. A diagnosis of thyrotoxicosis 
was made, and the mass was believed to be a large in- 
trathoracic goiter. On operation, this diagnosis 
proved correct, the goiter being of the adenomatous 
type. The patient made an uneventful recovery, and 
the basal metabolic rate one year later was -|-6. 

The authors state that the descent of these thyroid 
masses is brought about by a number of factors, in- 
cluding breathing, swallowing, muscular activity in 
flexing and rotating the head, and gravity. Some 
patients are without symptoms; some exhibit evidence 
of thyrotoxicosis w4th or without pressure symptoms. 
Anteroposterior and lateral roentgenograms will sub- 
stantiate the clinical diagnosis. Fluoroscopic observa- 
tion of movement of the mass on deglutition is of 
particular significance. Treatment consists in surgical 
removal. N. P. Salner, M.D. 

Angle of Clearance of the Left Ventricle as an Index to 
Cardiac Size: Modified Technic for Its Determination 
and Range of Values for Normal Children. Robert L. 
Jackson, Robert A. J. Einstein, Alice Blau, and Helen 
G. Kelly. Am. J. Dis. Child. 68: 157-162, September 
1944. 

The authors describe a modification of the Wilson 
technic for the determination of the angle of clearance 
of the left ventricle, i.e., the amount of rotation of the 
subject necessary to separate the left lower border of 
the cardiac silhouette (left ventricle) from the verte- 
bral column, on fluoroscopic examination in the left 
anterior oblique position. 

With the original Wilson technic, two major difficul- 
ties were encountered. First, it was found that the 
left border of the cardiac shadow clears the spinal 
column at two points : (1) the point of separation from 

the projection of the transverse processes of the spine; 
(2) the point of separation from the anterior border of 
the vertebral bodies. There was a difference of ap- 
proximately 10° between these two angles of clearance. 
A second difficulty lay in minor changes in the position 
of the patient. To obviate errors caused by position or 
posture change, the authors used a stool with an ad- 
justable foot-rest and back, constructed on a turntable, 
and examined the subject in a sitting rather than in the 
usual standing position. Both angles of clearance were 
measured. 

Sixteen normal children received from eight to thir- 
teen examinations each, three or four at one session. 
The mean value of the repeated measurements was as- 
sumed to be the true angle of clearance. Not over 10 
per cent of the single measurements varied more than 
0 from the true value. For 11 of the group, or 69 
per cent, the mean deviation from the true value was 
less than 3.5° for both clearance angles. 

Having thus determined the reliability of this 
method of study, the authors examined 102 normal 
children to ascertain the range of values in the absence 
of cardiac disease. In this group, the values for the 
first angle of clearance ranged from 38 to 67°, with a 
mean value of 51.8° and a standard deviation of 5.8°. 
The values for the second angle of clearance ranged 


from 46 to 86°, with a mean value of 63.2° and a stand- 
ard deviation of 7.4°. Patients with vertically placed 
hearts showed a smaller angle of clearance than those 
wdth transversely placed hearts. Neither age nor sex 
showed any significant influence on the measurements. 

The procedure should be valuable clinically for the 
determination of changes in the heart size during the 
course of rheumatic or other cardiac disease. 

■Lester M. J. Freedman, M.D. 


Cor Biatriatum Triloculare. Case Report. Margaret 
M. Glendy, R. Earle Glendy, and Paul D. White. 
Am. Heart J. 28: 395-401, September 1944. 

The authors report an unusual case of absence of the 
ventricular septum in a boy seen by them at the age of 
9 years. He had been known for two years to have 
heart disease, but had led an active life up to three 
weeks before his admission to the hospital with a ter- 
minal infection. The most notable feature in the case 
was the absence of any history of cyanosis except on 
swimming. Even terminally, cyanosis was of only 
slight degree. 

Successive roentgenograms revealed a greatly en- 
larged heart and pulmonary congestion. The last one, 
made on the day before death, five weeks after admis- 
sion, showed a further increase in the cardiac size, with 
a change in contour suggesting a pericardial effusion. 
A pericardial tap was attempted but only dark blood 
was obtained. The clinical diagnosis was acute and 
chronic rheumatic heart disease, with acute cardiac 
dilatation and failure. 

Postmortem examination revealed a very large 
heart, with the ventricular wall measuring 22 mm. 
in thickness and a patent foramen ovale 1 cm. in 
diameter. There was a single large ventricular cavity 
with a small outpocketing representing the rudimentary 
left venticle or bulbus. From the large ventricular 
cavity the aorta arose at the anterior upper left margin, 
its base forming the bulb just mentioned. All the 
valves except the mitral appeared smooth and com- 
petent. The mitral valve was thickened along its free 
border, but no vegetations were present. The pul- 
monary artery was dUated and its diameter was sev- 
eral times that of the aorta. Just beyond the site of 
the subclavian artery there was slight to moderate 
coarctation of the aorta, which measured 8 mm. in 
diameter. . . 

The authors believe that the absence of cyanosis in 

this case may be explained in part by the fact that the 

location of the aorta was such that the arterial blood 
returning via the mitral valve probably formed a bar- 
rier against too great admixture with venous blood re- 
turning via the tricuspid valve. If this assumption is 
correct, the blood leaving the heart through the aorta 
must have been predominantly arterial. Secondly, ffie 
great size of the pulmonary artery, as compared wim 
the aorta, served the process of oxygenation of the 
blood well until dilatation and failure of the heart 

made this no longer possible. 

Henry K. Taylor, M.D. 


Corvisart’s Disease [Tetralogy of Fallot with Righ - 
Sided Aortic Arch]. A. Castellanos, Raul 
ind Argelio Garcia L6pez. Bol. de la Soc. cubana de 
lediat. 16: 329-353, September 1944. 

The authors employ the term Coryisart s diseas 
usually applied to chronic hypertrophic myocarditis | 
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to designate the combined finding of the tetralogy of 
Fallot and right-sided aortic arch, an association fust 
described by Corvisart in 1918. Seven cases in chil- 
dren from 4 months to 9 years of age arc reported. An 
e.'itensive history of each is given, and the clinical 
. diagnosis is supported by angiocardiograms reproduced 
in the te-Kt. It is claimed that these are the first such 
cases to be reported in Cuba and the first to be di- 
agnosed in infants before death. 

Emphasis is placed on the necessity of investigating 
thoroughly the aortic arch of everj’- patient presenting 
atypical mediastinal symptoms, especially in adult life. 

A. Mayoral, M.D. 

Congenital and Infantile Beriberi. David \V. Van 
Gelder and Francis U. Darbj’. J. Pediat. 25: 226- 
235, September 1944. 

The authors review the literature on congenital and 
infantile beriberi and report a case of the congenital 
type. 

An apparently well nourished male infant showed 
signs of cyanosis immediately after birth. A few fine 
crackling rales were heard over the bases of both lungs 
posteriorly. The area of cardiac dullness was increased. 
The heart rate was so rapid tliat the apex beat could 
not be counted. The liver edge was palpable, but the 
liver did not appear to be enlarged. During the first 
day, despite continuous administration of oxygen, the 
infant had several cyanotic attacks. A roentgeno- 
gram of the chest, taken at eighteen hours, showed 
cardiac enlargement. On the second day, the cry was 
hoarse and feeble, and cyanotic attacks became more 
frequent and severe. At thirty hours, convulsive 
movements, with rigidity of the extremities, developed. 

Subcutaneous administration of thiamine hydro- 
chloride (50 mg.) at forty-two hours and again eight 
hours later was followed by dramatic improvement, 
and the injections were continued at eight-hour inter- 
vals for eleven days without apparent toxic effect. 
The area of cardiac dullness was reduced by the third 
day following the initial injection, and the heart rate 
decreased to 160 per minute. A roentgenogram at two 
weeks of age showed a considerable reduction in the 
cardiac shadow. 

Thiamine ehloride was gradually reduced to 50 mg. 
daily by the third rveck of life, at which time the pulse 
rate was 130. When the injections were discontinued, 

I e pulse again rose to 160, but with oral administra- 
lon of a vitamin B complex it fell, after a month, to 135. 
-V L ^ week of life, the electrocardiogram, 

" ich had previously revealed definite evidence of myo- 
car lal disease, was normal except for sinus tachycardia. 

hn of the chest at eight weeks showed a heart of 
normal size, and the physical findings at that time were 
normal. One month later dilated pupils 
omogeneous, apparent soft opacities of both 
nses were observed. (It is believed that the cata- 
present at birth and were due to the meta- 
‘®^rbance resulting from the vitamin Bi de- 
nciency during intra-uterine life.) 

auth ^ of the infant was observed by the 

Destpr trimester of her pregnancy. 

exhih\^ ^ wholly inadequate prenatal diet, she did not 
slieh/ marked clinical signs of beriberi. A 
attrihi t during the last trimester was originally 
Pressu ^ ^ mild toxemia, despite normal blood 

ne and negative urinalyses. Postnatal urinary 


thiamine assays and dextrose, pyruvate, and lactate 
blood levels, fasting and following ingestion of dex- 
trose, indicated a state of thiamine deficiency. 

The authors mention the possibility that some cases 
of “congenital idiopathic cardiac hypertrophy” or 
"status thymicolymphaticus” may actually be in- 
stances of unrecognized congenital or infantile beriberi. 

THE DIGESTIVE SYSTEM 

Argentaffin Tumors of the Gastrointestinal Tract. 
Gorton Ritchie and William T. Stafford. Arch. Path. 
38: 123-127, September 1944. 

Eleven cases of argentaffin tumors were encountered 
in an autopsy series at the Wisconsin General Hospital. 
In 3 of these cases (27.2 per cent) the tumor was classed 
as metastasizing. In one case the mesentery and mesen- 
teric lymph nodes were invaded; in the second, both 
the mesentery and the liver w'ere involved; in the 
third, rvhich is reported here, widespread abdominal 
metastases were found. These cases bring the total 
number of argentaffin tumors recorded to date to 332, 
in 126 of which (37.9 per cent) metastases are known to 
have occurred. 

The clinical picture associated with these tumors is 
variable. In 3 of the 11 cases in this series, clinical 
evidence of obstruction was present. In the case re- 
corded the chief complaints were pain in the stomach 
and diarrhea, present for nine months. Roentgen ex- 
amination revealed a calcified myoma of the uterus, 
downward displacement of the right kidney, and en- 
largement of the liver. Complete studies of the 
gastro-intestinal tract showed no abnormalities. Blood 
in the stool, detected at first only by the guaiac test, 
increased until at the time of autopsy a large amount of 
tarry feces was present below the site of the lesion. 
The origin of the melena in this case cannot be defi- 
nitely ascribed to ulceration of the tumor, as the gross 
picture of the initial lesion was obscured by necrosis 
of the involved segment of ileum. The appearance 
of blood in the stools may have been the result of 
this necrosis in spite of the fact that x-ray studies of 
the intestine two days prior -to death demonstrated 
no lesion. It is probable that the vascular lesion 
caused by extension of the tumor was a gradual process 
with slowly extending necrosis. 

Cases of argentaffin tumor metastasizing to the 
spleen are uncommon. Only two cases have been 
recorded previously in which the splenic metastases 
were unquestionably of hematogenous origin, with 
neoplastic cells deep in the splenic pulp. In the authors’ 
case, the microscope revealed a typical argentafiSn 
tumor primary in the ileum with metastases in the 
mesentery, the mesenteric lymph nodes, the wall of the 
gallbladder, the liver, the spleen, and the peritoneal 
surfaces. From the peritoneal implants there was in- 
vasion of both ovaries and the wall of the descending 
colon. The splenic metastases were microscopic in 
size. One was found just beneath the capsule and 
several in the deeper portions of the parenchyma. One 
small artery was filled with tumor cells. 

For some years the argentaffin tumor was considered 
non-cancerous and the term “carcinoid” was proposed. 
The increasing number of reported cases with metas- 
tases has established the tumor as a true carcinoma. 
It is proposed that the term “carcinoid” be discarded 
and the terms “benign argentaffin tumor” and “ar- 
gentaffin carcinoma” be used. The clinical diagnosis 
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of argentaffin tumor is of great importance, since the 
proportion of cases in which the tumor is non-cancer- 
ous is high and surgical treatment offers a good prog- 
nosis. 

Leiomyoma of the Jejunum: Intermittent Melena of 
Fourteen Years Duration, and Fatal Hemorrhage. 
Harold A. Hanno and Maurice Mensh. Ann. Surg. 
120: 199-206, August 1944. 

A case of leiomyoma of the jejunum, with twenty 
known episodes of melena over a fourteen-year period 
and a fatal termination, is reported. Repeated roentgen 
examinations, including progress-meal studies, revealed 
no lesion in the upper gastro-intestinal tract or colon. 
A gastro-enterostomy was performed three years after 
the onset of symptoms, although at operation no ulcer 
of the stomach or duodenum could be found. Several 
gastroscopic examinations in the period following 
gastro-enterostomy showed no evidence of bleeding 
points or ulceration either in the body of the stomach or 
the well visualized stoma. A tumor of the jejunum 
was found at autopsy. 

This case emphasizes the fact that much too fre- 
quently the presence of a neoplasm of the intestine is 
not suspected. This possibility should be considered 
in any patient who has repeated episodes of melena in 
the absence of a demonstrable lesion in the upper gastro- 
intestinal tract or colon, and in any patient with recur- 
rent partial or complete obstruction of the small bowel. 

Roentgenography is of assistance in the diagnosis in 
many but not all cases of tumor of the small bowel. 
There are several reasons for the failure of this proce- 
dure. Perhaps the most important of these is that the 
clinician fails to suspect a tumor and, as a consequence, 
the roentgenologist, not being forewarned, does not 
look for such a lesion with sufficient care or persistence. 
Secondly, subserosal tumors, which accounted for two- 
thirds of the cases of myoma in one series, are unlikely 
to produce a marked subtraction defect in the sil- 
houette of the barium-filled small bowel. Thirdly, due 
to the extensive overlapping of small bowel shadows, a 
defect may easily be overlooked. Repeated progress- 
meal studies and, in some cases, the introduction of 
barium directly into the jejunum through a tube are 
prerequisites for adequate demonstration of small in- 
testinal neoplasms. If obstruction is present, plain 
films of the abdomen will reveal the usual roentgen 
evidences of dynamic ileus, and in those cases of colonic 
involvement by an intussuscepting mass in the small 
intestine, barium enema studies are of value. 


Diverticula and Duplications of the Intestinal Tract. 
J. L. Bremer. Arch. Path. 38: 132-140, September 
1944. 

While this paper is not written from the point of 
view of the radiologist, he will find its discussion of 
those anomalies of the intestinal tract known as "du- 
plications” or "reduplications,” “enteric” or "entero- 
genic cysts,” “ileum duplex,” and "giant diverticula” 
of interest. The author’s conclusions constitute a 
good summary : 

"The group of anomalies comprising the enter- 
ogenous cysts, intestinal duplications and the like is 
divisible into two smaller classes on the basis of em- 
bryologic origin. Most of the spherical cysts are 
derived from true diverticula, which are frequently 
found projecting from the ventral or antimesenteric 


surface of the tube in embryos of the eighth or ninth 
week and are normally absorbed later. Abnormally 
they continue to grow: If restricted by the intestinal 
muscle, they bulge within the lumen, but if they pierce 
the muscle layers, outward expansion is not limited 
and they may become large cysts attached to the 
intestine. Their wall is necessarily thinner than the 
gut wall. 

“A few of the spherical and most of the tubular 
structures represent true duplication, originating by 
an abnormal persistence of the vacuoles normally pres- 
ent among the massed cells of the ‘solid stage’ of the 
intestine, a phenomenon of growth in embryos of the 
sixth or seventh week. By the confluence of a chain 
of vacuoles a new channel is formed, parallel to the 
original lumen, and beeomes separated from the latter 
by a union of the intestinal layers between the two. 
Since the duplication develops within the intestine, 
the outer wall of the duplicate portion always con- 
tains all of the tissue layers of the intestine. The 
duplicate lumen usually lies between the leaves of 
the mesentery but may be entirely separated, with a 
mesentery derived by the splitting of the original. 
It may open into the main lumen at one or more places, 
or become a closed cyst. Theoretically, three or more 
channels are possible, the main lumen and two or 
more confluent chains of vacuoles. 

"The duplicate structures assume many forms . . . 
and are often associated with other anomalies. In 
the tubular portions the mucosa tends to resemble 
that of the parent tube, but in bulbous or cystic por- 
tions it changes to the gastric type. Great internal 
pressure may destroy mucosa of any type.” 


Congenital Anomalies of the Lower Part of the 
Rectum: Analysis of Sixteen Cases. Madison J. Lee, 
Jr. Am. J. Dis. Child. 68: 182-189, September 1944. 

Congenital malformations of the anus and rectum 
are uncommon, occurring in 1 out of 5,000 infants. 
They result from imperfect separation or obiiteration 
of cavities and failure of proper rupture of the anal 
membrane. This is indicated by a review of the 
embryology of the five- to eight-week fetus from the 
formation of the urogenital sinus and cloaca to its 
separation into the urogenital system and rectum and 
concurrent dimpling of the proctoderm with formation 
and eventual dissolution of the anal membrane. It is 
mentioned incidentally that the external anal sphincter 
develops from the local mesenchyme, independent 
of the lower bowel segment, and may be present not- 
withstanding local anomalies. 

The author reports in adequate detail 16 cases o 
anorectal malformations collected from three os 
pitals over a four-year period. He has used th® assj; 
fication of Ladd and Gross (Am. J. Surg. 23: loi. 
1934), which is as follows: 


Type 1. Incomplete rupture of the anal membra 
or stenosis at a point 1 to 4 cm. above th® anus. 
Type 2. Imperforate anus due to a persistent a 

Type 3. Imperforate anus w'ith the re^al p 
separated from the anal membrane. The recta 

pouch is a closed sac. . , 

Type 4. Normal anus and anal pouch with a 
rectal pouch. There is either membranous o 
ctriir*ftr\Ti r»r considerable separation between 


two pouches. 
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Eleven of the 1C cases were of Type 3, and 4 of Type 
1. The remaining case was considered a combination 
of Types 1, 2, and 4. No case of pure Type 2 was in- 
cluded in this series. It is believed that the simple 
remedy of cniciate membrane incision may have 
proved so satisfactory in these cases that they failed 
to attract any special attention. 

Absence of meconium, signs of abdominal obstruc- 
tion, bulging of the perineum on straining to defecate, 
ribbon stools, and the appearance of meconium or 
fecal material from the urethra, vagina, or sinus open- 
ings indicate the presence of a rectal anomaly. Roent- 
gen examination aids in the precise diagnosis and 
localization of the defect needed for proper surgical 
treatment. Blind rectal pouches can often be de- 
lineated by fluoroscopic or roentgenographic study. 
Fistulas can be traced with the use of iodized oil. 

Associated anomalies are rectovesical, rectouretliral, 
and rectoperineal fistulas in the male infant; recto- 
vaginal, rectovesical, rectoperineal, fistulas and fistulas 
between the rectum and the fossa navicularis in the 
female. 

The case of combined anomalies of Types 1, 2, and 
4 is of interest. The patient was a white male infant 
born with an apparent imperforate anus and hydrocele. 
A blunt instrument was pushed through tlic membrane 
at the anal dimple, and continuity with the rectum was 
established. Meconium still did not pass, and a 
roentgen examination showed gas-filled bowel ter- 
minating in a blind pouch about 3 cm. proximal to 
the anal marker placed in the dimple, and 1.5 cm. 
anterior to the sacrum. Instillation of iodized oil 
through the perforated anal site showed the lower 
pouch to be 3.5 to 4 cm. in depth, extending to the gas- 
filled loop, adjacent to the sacrum, and having a fili- 
form fistula passing to the neural canal between the 
fourth and fifth sacral segments. Meconium was 
found in the urine, indicating a fistula between the 
sigmoid and urinary system. Despite a cecostomy for 
relief of intestinal obstruction, the patient died. Au- 
topsy confirmed the above findings and established 
the sigmoid fistula to be between the blind pouch and 
the prostatic urethra. 

Causes of death in 5 additional patients, all with 
Type 3 anomalies, included intestinal obstruction, 
urinary tract infection, and congenital heart defect. 
Of the 6 Type 3 patients still living, treatment had been 
completed in 3, with good results in 2 and fair anal 
function in the third. The other 3, at the time of the 
[Sport, still needed additional plastic perineal repair. 
The results were good or fair in all Type 1 cases. 

Lester M. J. Freedman, M.D. 


Hepatoma of the Liver with Metastasis to Bone 
ccurring in a Patient Known to Have Had Advanced 
H'Eht Years Previously. Maurice Mensh 
Harold A. Hanno. Gastroenterology 3: 206-213, 
beptember 1944. 

In 1934 ^ a SO-year-old laborer was admitted to the 
ra uate Hospital, University of Pennsylvania, with an 
to duodenal ulcer. Because of lack of response 

was" tnedical regimen, subtotal gastrectomy 

live operation, however, a small hobnail 

form ^°“nd and a gastro-enterostomy was per- 
no p^'ri time, liver-funetion tests revealed 

nnees of hepatic dysfunction except for slight 
re ention with the 6-mg. dose of bromsulphalein. 


a urobilinogenuria of 1 :80, and slight hypoproteinemia. 
Clinically the patient manifested none of the findings 
usually associated with portal cirrhosis. He returned 
to the hospital eight years later with jaundice, ana- 
sarca, and a large mass in the right upper quadrant 
of the abdomen. A clinical diagnosis of hepatoma of 
the liver was then made. This was confirmed at 
autopsy, and portal cirrhosis and metastases in the 
ribs and lung were found. 

The absence of abnormalities in a number of tests 
of liver function and lack of any of the clinical fea- 
tures commonly encountered in cirrhosis at a time 
when the liver of this patient was frankly cirrhotic 
emphasize the fact that any given test of liver function 
may be negative despite the presence of a cirrhosis. 
This case shows that a cirrhotic liver may well ante- 
date by a considerable number of years the manifes- 
tations of clinical portal cirrhosis. It illustrates, 
also, the association of hepatoma and cirrhosis of the 
liver and conclusively shows, in this one instance at 
least, that the cirrhosis preceded the hepatoma by 
several years. From recent reports it is apparent that, 
although osseous metastases from hepatomas are not 
common, they occur less rarely than is ordinarily 
supposed. 

Papilloma of the Gall Bladder. William Greenwald. 
Surgery 16: 370-376, September 1944. 

There is considerable diversity of opinion regarding 
the occurrence of papillomas of the gallbladder. A 
large number have been reported from the Mayo Clinic 
(Phillips: Am. J. Surg. 21: 38, 1933), whereas Kerr 
and Lendrum (Brit. J. Surg. 23: 615, 1936) found but 21 
“authentic” examples in the literature up to 1936. 
The author reports 2 cases. 

Case 1: A 46-year-old white woman complained 
of pain in the right upper quadrant one-half to four 
hours after meals, particularly after ingestion of fried 
or fatty foods. Six months before admission she had a 
severe attack of colicky pain in the right upper quad- 
rant, radiating around the abdomen and back toward 
the right scapula, accompanied by nausea and vomit- 
ing. The blood count was not significantly abnormal. 
Gastric analysis showed a low hydrochloric acid. 
The gallbladder was well visualized roentgenographi- 
cally and of normal size and shape. Emptying was 
slightly delayed. A small negative shadow was thought 
to represent a stone or papilloma but, because of its 
consistently fixed position in all views, the latter pos- 
sibility was considered more likely. 

The gallbladder, though apparently normal, was 
removed and, when opened, showed a papilloma the 
size of a split pea. Microscopically this proved to be 
an adenomatous papilloma. Recovery was complete. 

Case 2: A 36-year-old white woman complained of 
slight discomfort after eating. One week previously, 
she had experienced a severe attack of colic in the right 
hypochondrium, accompanied by nausea and vomiting. 
Routine physical and laboratory examinations revealed 
nothing of significance. X-ray studies showed a small 
negative shadow in a well filled gallbladder, slightly 
larger than normal. The gallbladder emptied fairly 
well after the fatty meal, and the negative shadow 
persisted. Because of its relatively fixed position in all 
views, a diagnosis of papilloma was made. As in the 
first case, the gallbladder appeared normal at opera- 
tion but was removed beeause of the roentgenographic 
findings and previous history of colic. A small papil- 
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of argentaffin tumor is of great importance, since the 
proportion of cases in which the tumor is non-cancer- 
ous is high and surgical treatment offers a good prog- 
nosis. 

Leiomyoma of the Jejunum: Intermittent Helena of 
Fourteen Years Duration, and Fatal Hemorrhage. 
Harold A. Hanno and Maurice Mensh. Ann. Surg. 
120: 199-206, August 1944. 

A case of leiomyoma of the jejunum, with twenty 
knoivn episodes of melena over a fourteen-year period 
and a fatal termination, is reported. Repeated roentgen 
examinations, including progress-meal studies, revealed 
no lesion in the upper gastro-intestinal tract or colon, 
A gastro-enterostomy was performed three years after 
the onset of symptoms, although at operation no ulcer 
of the stomach or duodenum could be found. Several 
gaistroscopic examinations in the period following 
gastro-enterostomy showed no evidence of bleeding 
points or ulceration either in the body of the stomach or 
the well visualized stoma. A tumor of the jejunum 
was found at autopsy. 

This case emphasizes the fact that much too fre- 
quently the presence of a neoplasm of the intestine is 
not suspected. This possibility should be considered 
in any patient who has repeated episodes of melena in 
the absence of a demonstrable lesion in the upper gastro- 
intestinal tract or colon, and in any patient with recur- 
rent partial or complete obstruction of the small bowel. 

. Roentgenography is of assistance in the diagnosis in 
many but not all cases of tumor of the small bowel. 
There are several reasons for the failure of this proce- 
dure. Perhaps the most important of these is that the 
clinician fails to suspect a tumor and, as a consequence, 
the roentgenologist, not being forewarned, does not 
look for such a lesion with sufficient care or persistence. 
Secondly, subserosal tumors, which accounted for two- 
thirds of the cases of myoma in one series, are unlikely 
to produce a marked subtraction defect in the sil- 
houette of the barium-fiUed small bowel. Thirdly, due 
to the extensive overlapping of small bowel shadows, a 
defect may easily be overlooked. Repeated progress- 
meal studies and, in some cases, the introduction of 
barium directly into the jejunum through a tube are 
prerequisites for adequate demonstration of small in- 
testinal neoplasms. If obstruction is present, plain 
films of the abdomen mil reveal the usual roentgen 
evidences of dynamic ileus, and in those cases of colonic 
involvement by an intussuscepting mass in the small 
intestine, barium enema studies are of value. 


Diverticula and Duplications of the Intestinal Tract. 
J. L. Bremer. Arch. Path. 38: 132-140, September 
1944. 

While this paper is not written from the point of 
view of the radiologist, he will find its discussion of 
those anomalies of the intestinal tract known as "du- 
plications” or "reduplications,” "enteric” or "entero- 
genic cysts,” “ileum duplex,” and “giant diverticula” 
of interest. The author’s conclusions constitute a 
good summary; 

“The group of anomalies comprising the enter- 
ogenous cysts, intestinal duplications and the like is 
divisible into two smaller classes on the basis of em- 
bryologic origin. Most of the spherical cysts are 
derived from true diverticula, which are frequently 
found projecting from the ventral or antiraesenteric 


surface of the tube in embryos of the eighth or ninth 
week and are normally absorbed later. Abnormally 
they continue to grow: If restricted by the intestinal 
muscle, they bulge within the lumen, but if they pierce 
the muscle layers, outward expansion is not limited 
and they may become large cysts attached to the 
intestine. Their wall is necessarily thinner than the 
gut wall. 

"A few of the spherical and most of the tubular 
structures represent true duplication, originating by 
an abnormal persistence of the vacuoles normally pres- 
ent among the massed cells of the ‘solid stage' of the 
intestine, a phenomenon of growth in embryos of the 
sixth or seventh week. By the confluence of a chain 
of vacuoles a new channel is formed, parallel to the 
original lumen, and becomes separated from the latter 
by a union of the intestinal layers between the two. 
Since the duplication develops within the intestine, 
the outer rvall of the duplicate portion always con- 
tains all of the tissue layers of the intestine. The 
duplicate lumen usually lies between the leaves of 
the mesentery but may be entirely separated, with a 
mesentery derived by the splitting of the original. 
It may open into the main lumen at one or more places, 
or become a closed cyst. Theoretically, three or more 
channels are possible, the main lumen and two or 
more confluent chains of vacuoles. 

"The duplicate structures assume many forms . . . 
and are often associated with other anomalies. In 
the tubular portions the mucosa tends to resemble 
that of the parent tube, but in bulbous or cystic por- 
tions it changes to the gastric type. Great internal 
pressure may destroy mucosa of any type.” 


Congenital Anomalies of the Lower Part of the 
Rectum: Analysis of Sixteen Cases. Madison J. Lee, 
Jr. Am. J. Dis. Child. 68: 182-189, September 1944. 

Congenital malformations of the anus and rectum 
are uncommon, occurring in 1 out of 5,000 infants. 
They result from imperfect separation or obliteration 
of cavities and failure of proper rupture of the aiml 
membrane. This is indicated by a review of the 
embryology of the five- to eight-week fetus from the 
formation of the urogenital sinus and cloaca to its 
separation into the urogenital system and rectum and 
concurrent dimpling of the proctoderm with formation 
and eventual dissolution of the anal membrane. It is 
mentioned incidentally that the external anal sphincter 
develops from the local mesenchyme, independent 
of the lower bowel segment, and may be present not- 
withstanding local anomalies. , 

The author reports in adequate detail 16 cases o^ 
anorectal malformations collected from J^bree os 
pitals over a four-year period. He has used Ibe c 
fication of Ladd and Gross (Am. J. Surg. 23: to - 
1934), which is as follows; 


Type 1. Incomplete rupture of the anal 
or stenosis at a point 1 to 4 cm. above e 
Type 2. Imperforate anus due to a persisten 

Type 3. Imperforate anus wdth the 
separated from the anal membrane. The r 

pouch is a closed sac. . < 

Type 4. Normal anus and anal pouch "’bb 
rectal pouch. There is either 




two pouches. 
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The oil did not enter the axillary pouches as it does 
normally. 

The observations indicated that ruptured disks 
protruding into the lower cervical canal may result in 
either no obstruction or in partial or complete block. 
When there was little or no block, the myelogram 
resembled those for intramedullary cord tumors, 
showing a cap-like defect. With a herniated disk, 
however, the cap-like defect is transitory and, un- 
less watched for carefully, may be overlooked. In 
the presence of intramedullary cord tumors the de- 
fect is permanent and lipiodol is seen in the axillary 
pouches. \Wien complete block occurs, it is difficult 
to rule out an extramedullary tumor. Such tumors, 
however, are often associated with changes in the 
adjacent osseous and soft-tissue structures. 

The distribution of pain in the authors’ cases was 
bitarre. There was little pain referable to the cervical 
area. One patient had pain at the base of the neck. 
Another bad pain in the lower lumbar region and 3 had 
no back pain. Weakness, paresthesias and pain in 
both upper limbs were observed in one patient. Right 
arm symptoms were present in 2 patients and one had 
sensory disturbances in the left arm. Lower extremity 
pain, weakness, and paresthesias occurred in 4 patients. 
The symptomatology in all 5 cases reported here was 
referable to the dorsal funiculi, the pyramidal tracts, 
and the lateral and ventral spinothalamic tracts. 
Root pain was observed, but was not a predominating 
symptom, Clarence E. Weaver, M.D. 


Adolescent Kyphosis. T. J. B. A. MacGowan. 
Lancet 1; 211-214, Feb. 12, 1944. 

_ If the vertebral nucleus is destroyed before ossifica- 
tion of the vertebral body is complete, owing to failure 
of the cartilaginous disk to retain the nucleus or to 
softening of the vertebral body, the axis of weight- 
bearing is transferred anteriorly and the axis of motion 
posteriorly. If the patient is adolescent, the epiphysis 
will be subject to trauma. Abnormal ossification fol- 
lows, leading, after a period of increased groivth, to 
premature closure of the epiphysis, failure of anterior 
vertebral ossification, and wedge formation of the 
vertebral bodies. The mobile stage of kyphosis 
merges into the fixed, and thence into the fixed arthritic 
stage. 

In the early mobile stage, the deformity, being 
correctable, is mainly a soft-tissue defect. The spine 
>s held at the limit of flexion, but extension is still pos- 
sible. In the late mobile stage, this extension is less 
and bony changes occur without much alteration in the 
roentgen picture. Probably at this stage nuclear pro- 
apses have followed nuclear displacement, under con- 
inued flexion strain. If the epiphysis appears, it will 
e now subject to a trauma, growth of bone will be dis- 
ordered, and by the early rigid stage, roentgen changes 
j? vertebral body which, in 

e adult, would be in the region of the junction of the 
anterior third and posterior two-thirds of the vertebral 
b^rt' ^ ln.te rigid stage, wedge-shaped 

th to the continued growth of 

flaH centers and a process of modeling which 
out the step between the arrested end plates 
the projecting area of bone formed by the center. 
^ prolapses, to be visible roentgenologically, 
gj. * ® surrounded by a shell of compact bone. They 

c erefore seen at a late stage and always in the 


area of the nucleus, or posterior to that region. In the 
late arthritic stage the ordinary degenerative changes 
include thinning of and ossification or calcification in 
the intervertebral disks, formation of anterior verte- 
bral spurs, ossification in the posterior ligaments, and 
ossification or calcification in the soft tissues in or 
around the vertebral disk. 

The x-ray appearance of the normal spine at various 
ages is also discussed. 

Roentgenographic Diagnosis of the Small Central 
Protruded Intervertebral Disc, Including a Discussion 
of the Use of Pantopaque as a Myelographic Medium. 
Benjamin Coplcman. Am. J. Roentgenol. 52:245-252, 
September 1944. 

There is a small group of patients with disk pro- 
trusions in which the characteristic lateral defect is 
not found during the course of the usual myelographic 
c.vamination. The author injects 3 c.c. of pantopaque 
firmly and steadily. After the injection, the patient is 
placed prone and the lumbar puncture needle left in 
place. The table is then tilted so that the opaque 
fluid descends the spinal canal sloivly and the advanc- 
ing margin of the column is watched for slight deformi- 
ties. “Spot” roentgenograms are made. The column 
is also followed as it ascends the spinal canal, and 
oblique observations and "spot” roentgenograms are 
made. Oblique views have been found more helpful 
than lateral views. After the examination the oil is 
aspirated. 

Five cases are reported in which a small central pro- 
truded intervertebral disk was demonstrated by myelo- 
grapliic study and was found at subsequent operation. 
In 4 of these cases the outline of the oil column was 
practically normal when it completely bridged the 
level of the protrusion, aside from asymmetry of the 
nerve exits. In one case there was a slight deformity, 
which in itself was insufficient to warrant a positive 
diagnosis. Detection was made by careful observa- 
tion of the slowly advancing edge of the pantopaque 
column to outline a small herniation. There was no 
defect of the nerve sleeves . 

The myelographic examination is greatly facilitated 
by the use of pantopaque, a new medium developed 
especially for this purpose. It is of low viscosity, un- 
productive of reactions, tends to remain homogeneous, 
and is not excessively opaque. 

Clarence E. Weaver, M.D. 

Low Back Pain; Subluxations of Apophyseal Joints 
and Fractures of Articular Facets. Wendell G. Scott. 
U. S. Nav. M. Bull. 43 : 234-240, August 1944.' 

In reviewing the records at a large Naval Air center, 
the author found examination of the lower spine for 
low back pain to be the third most frequent roent- 
genologic procedure. The conditions that are most 
difficult to diagnose make up a small but significant 
group including subluxations of the apophyseal joints 
and fractures of the articular facets. 

Routine examination of the lower spine calls for four 
projections; anteroposterior, lateral, and right and 
left oblique. Some suggestions are offered about taking 
the oblique films: (1) Allow sufficient leeway in the 
angle at which the side of the body is raised, because of 
the variation in the obliquity of the articular facets 
among different patients and between vertebrae in the 
same person. The angle ranges from 30 to 45°. 
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irreducible displacement, operative removal of the dis- 
placed fragment is advisable before reactive hyper- 
trophic changes take place. 

Proximal pole fractures were found to be far more in- 
frequent than waist fractures and required a longer 
period for union, an average of 20 weeks as compared 
to 12.5 weeks. In this group vascular disturbance, de- 
layed union, and non-union were more common. 
Avascular necrosis only delays union; it is not neces- 
sarily a precursor of non-union. 

Seventy cases in this series were not diagnosed until 
at least two months after the injury and in these the 
results of treatment were frequently disappointing. 
No fracture united with immobilization only if the diag- 
nosis was made later than nine months after the in- 
jury. These fractures showed sclerosis of the margins. 

The authors believe there is only one indication for 
bone grafting and that is non-union, as shown by 
sclerosis of the fracture margins. In cases with union 
following operation the minimum period of postopera- 
tive immobilization was fourteen weeks. 

There were 11 cases of fracture dislocation and in 
each the proximal fragment retained its relationship 
with the semilunar and the distal fragment with the 
capitate. 

In summary, the authors re-emphasize the fact that 
the primary problem is early diagnosis. Roentgeno- 
graphic examination should be made during the course 
of treatment, with the surgeon handling the wrist 
while it is out of the plaster. How to obtain union con- 
sistently in fractures with a late diagnosis is an un- 
solved problem. Those with degenerative arthritis 
must be treated as arthritis problems. The period re- 
quired for healing any fractured scaphoid may be very 
iong. Charles R. Perryman, M.D. 

Fractures of the Carpal Navicular. Herbert E. Hipps. 
U. S. Nav. Med. Bull. 43: 467-A76, September 1944. 

The author reviews 37 cases of fractime of the carpal 
scaphoid. Fresh fractures may not at first be visible on 
the ordinary flat-hand anteroposterior or lateral film, 
but if tenderness on motion persists at the end of three 
weeks, further roentgen study will usually reveal the 
diagnosis, since enough absorption will have taken place 
to make the fracture line clearly discernible. In un- 
united fractures the fracture line is indicated by a zone 
of marginal absorption in one or both fragments. In 
early non-union this may be the only finding, but in a 
later stage marginal sclerosis will be apparent and 
cavitation will occur in bone adjacent to the fracture 
line or at some distance. 

The present series included 26 fresh fractures and H 
cases of non-union. The fresh fractures, with 3 ex- 
ceptions, and selected cases of non-union were treated 
by complete immobilization in a non-padded plaster 
cast, so applied that motion of the fingers was not 
lirnited. In the 23 fresh fractures thus treated firm 
union occurred in an average period of eighty-seven 
days. In the other 3, results were poor. In one of 
these no cast was applied; in another the cast was 
padded, and in the third the plaster was removed after 
thirty days. Union was also obtained in 5 of the 6 cases 
^f ununited fracture in which the non-padded cast was 
used. 

In ununited fractures roentgen examination was 
found to offer certain criteria upon which a choice of 
treatment could be based. Union following immobili- 


zation by the method described could be expected 
under the following conditions: a narrow fracture line; 
a good blood supply to both fragments, indicated by 
their equal density; absorption and sclerosis on both 
sides of the fracture line; slight or no marginal sclero- 
sis. Open operation with freshening of the fracture sur- 
faces and drilling of the fragments followed by im- 
mobilization is indicated in the presence of a narrow 
fracture line with marginal sclerosis and avascularity of 
one fragment. A bone graft operation (plus prolonged 
fixation) becomes necessary if there is a wide fracture 
line. Stanley H. Macht, M.D. 

Perilunar Dislocation of the Carpal Bones and Dis- 
location of the Lunate Bone. W. Russell MacAusland. 
Surg., Gynec. & Obst. 79: 256-266, September 1944. 

The author recognizes two types of dislocation in- 
volving the lunate or semilunar bone : the perilunar dis- 
location, in which there is volar or dorsal luxation of the 
carpal bones around the lunate, and the dislocation of 
the lunate bone itself either dorsalward or volam'ard. 
The former may be accompanied by a fracture of the 
navicular bone or of the radial or ulnar styloid process. 
These dislocations are not of frequent occurrence, the 
author having encountered only 24 cases in twenty- 
seven years of orthopedic practice. In 16 cases there 
were associated fractures. 

Diagnosis requires a true lateral, as well as an antero- 
posterior roentgenogram of the wrist. Stereoscopic 
views give the most accurate picture. 

The greatest difficulty in treating these cases is early 
recognition. A fresh dislocation is considered one that 
is less than two weeks old, and in such cases reduction 
can usually be accomplished by conservative measures, 
whereas later reduction even by operative intervention 
may be too traumatic to be feasible. Untreated and in- 
adequately treated injuries result in impaired function 
due to damage to soft tissues and tendons. 

Open replacement is indicated in cases of more than 
two weeks’ standing or in a fresh case associated with 
considerable damage to the joint structures or to the 
median nerve, where manipulative replacement would 
cause further trauma. It is also recommended in un- 
complicated dislocation of the lunate bone when 
manipulation fails or when the case is treated within 
six weeks of injury. Dislocations of more than six 
weeks’ duration are best treated by excision, which 
yields, on the whole, a useful w'rist and joint. Opera- 
tive reduction is more likely to succeed in incomplete 
dislocation than in complete dislocation, since in the 
former there are sufficient ligamentous attachments to 
ensure adequate blood supply to the lunate. 

Perilunar dislocation in elderly patients with arthritic 
joints, when complicated by excessive damage to the 
tissue structure and a disturbance of circulation, are 
best treated by an arthrodesis of the lunate, navicular, 
and capitate bones. David Kirsh, M.D. 

Paget’s Disease: Its Pathologic Physiology and the 
Importance of This in the Complications Arising from 
Fracture and Immobilization. Edward C. Reifenstein, 
Jr., and Fuller Albright. New England J. Med. 231: 
343-355, Sept. 7, 1944. 

Following a discussion of normal bone physio ogy 
and histology, the authors review the morbid anatomy 
of Paget’s disease. This condition is defined ^ ® 
localized bone disease, since one can usually find a s arp 
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line of demarcation between nonimi and diseased bone. 
Localization is oflcrcd as evidence against a metabolic 
or endocrine etiology. 

Paget’s disease has much in common with the actual 
bone lesion of osteitis fibrosa gcneralisata. In both 
conditions there are extreme vascularity, marked 
fibrosis, and equal bone destruction and bone repair. 
The architecture of the two conditions differs. In 
Paget’s disease the trabeculae start nowhere and end 
nowhere, and the cement lines within the trabeculae 
show a bizarre arrangement. 

To determine whether bone destruction or bone pro- 
duction is the initial process, one must examine the ad- 
vancing edge of the lesion. This shows that destruc- 
tion precedes production. Microscopical!}’ numerous 
osteoclasts are seen in the advancing part of the lesion 
but no bone fonnation or osteoblasts. 

Two interesting case histories arc presented. The 
first patient was a 5S-ycar-old male with Paget’s 
disease, who fractured the neck of his right femur for 
the third time. He consumed large quantities of milk 
even while immobilized for treatment. After two weeks 
he complained of anorexia, headache, and a peculiar 
sensation of dryness in his throat; then epigastric 
distress, nausea, and occasional vomiting began. The 
specific gravity of the urine became fixed at 1 .008 and 
the blood calcium was found to be 13.4 mg., scrum 
phosphorus 4.2 mg., and serum phosphatase 4.3. With 
elimination of milk from the diet and increase of other 
fluids, the patient became much better and the urine 
and blood findings returned to nonnal. The second 
case was similar to the first. 

The important feature of these cases is the danger of 
a chemical death when a patient with Paget's disease is 
immobilized. The peculiar sensation of dry’ness in the 
throat, with nausea and vomiting, seems to be related 
to hypercalcemia. John B. McAneny, J^I.D. 

Polyostotic Fibrous Dysplasia. D. K. O’Donovan, 
F. Duff, T. D. O’Farrell, and John McGrath. Irish 
J- M. Sc., September 1944, pp. 498-504. 

A case of polyostotic fibrous dysplasia in a 4 1/2- 
year-old girl is recorded. Though fairly typical, this 
ease presented some unusual features, as retarded men- 
tal development, extensive lesions in the bones, pre- 
dominance of cartilage in biopsy specimens of bone, 
and anemia with nucleated red cells in the peripheral 
otrf. All the bones of the body showed slight de- 
cacification and a lack of normal trabeculation, even 
m he absence of cyst-like formation. The differential 
'agnosis of the disease is discussed; roentgenograms 
MO reproduced. 

of a Case. John A. Boone and 

South. M. J. 37: 477-481, Sep- 
tember 1944. ’ 

setu sarcoidosis in a 40-year-old Negro is pre- 
s-ddition to the typical lesions of the nose, 
two'nts^^'f^’ fytHph nodes, this patient showed 

tein of the disease: elevated plasma pro- 

though he had been exposed 
tubercM’^ tuberculosis, he gave a negative 

for tub ^od a thorough search of the lesions 

the ha ^ o^oilli was fruitless. Roentgenograms of 
thempf* ^ revealed multiple involvement of 

^PPearin'^^'^^a- ’ r’otatarsals, and phalanges, the lesions 
multiple coarsening of the trabeculae, with 

cystic areas. In only one or two places was 


there any distinct bulging of the cortex. Some small 
cystic areas were seen in the carpal bones, none in the 
tarsal bones. Photographs and roentgenograms show- 
ing the lesions of the hands and feet are reproduced. 
X-ray examination of the chest, skull, long bones, and 
pelvis was negative. 

Multiple Diffuse Fibrosarcoma of Bone. Paul E. 
■Steiner. Am. J. Path. 20: 877-893, September 1944. 

A case of multiple diffuse fibrosarcoma of the bone in 
a 43-year-old male is reported. This tumor was studied 
by a number of experienced American and European 
bone pathologists, none of whom had ever seen a similar 
growth. 

Except for dryness and scaling of the skin of the ex- 
tremities, the patient was well until 1934, when he 
began to have pain in his back. There was no history 
of trauma. He continued to work as a coal passer on 
the railroad until December 1935, when the pain be- 
came too severe for him to continue. He entered the 
hospital on Jan. 16, 1936. The pain was chiefly lum- 
bar, continuous, did not radiate, and was worse at 
night and on motion. The back appeared normal. The 
left leg was shorter than the right and the pelvis was 
tilted. The left knee jerk was increased. The left 
testicle was atrophic. An ichthyosis of the skin of the 
arms and back was present. A lateral roentgenogram 
of the lumbar vertebrae showed no evidence of fracture, 
dislocation, demineralization, or other bone abnor- 
mality. Fluoroscopic examination of the chest was 
normal. Studies of the alimentary tract were negative 
except for ptosis of the transverse colon. Laboratory 
findings were normal. The diagnosis at this time was 
possible beginning of Paget’s disease. 

The patient continued to have severe pain in the 
lower dorsal and lumbar regions, unrelieved by removal 
of his teeth, traction, or by drugs. The dorsal and lum- 
bar spine became fixed and there was a kyphos in the 
region of the 8th dorsal vertebra. On July 29, roent- 
gen studies showed "a destructive process involving 
the bodies of the 4th, 5th, 6th, and 9th thoracic verte- 
brae and the 1st lumbar vertebral body; also the trans- 
verse processes; the 12th rib on the left side and the 
llth right rib, suggestive of malignancy.” There was a 
mottled appearance of the pelvis suggestive of atrophic 
change. 

In August, two small nodules appeared on the ribs, 
and in September non-traumatic fractures of the 6th, 
7th, and 8th ribs were observed. Numbness to the 
level of the knees also developed in September. The 
patient had a severe progressive anemia, poor appetite, 
and frequent emeses. He died Oct. 30, 1936. He had 
received no x-ray or radium therapy. The final clinical 
impression was malignant tumor metastatic to bone, 
with the primary site undetermined. Autopsy findings 
are given in detail and postmortem roentgenograms are 
reproduced. 

This case was one of osteolytic fibrosarcoma of bone 
in which the lesions appeared at approximately the 
same time in many bones, and in which the tumors, 
although highly infiltrative, retained the normal con- 
figuration of the bones. Nowhere was there any con- 
siderable mass or enlargement suggestive of a primary 
site of origin. The distribution and extent of the 
sarcoma were those of the hemopoietic and reticulo- 
endothelial areas in the skeleton. There were small 
metastases in many viscera. Two views about the 
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nature of this tumor present themselves. One is that it 
represents widespread sarcomatous change in Paget’s 
disease. The other is that it is a peculiar fibrosarcoma 
probably arising from the medulla of bone and possibly 
multicentric in origin, and thus related to the myelo- 
mas, which it resembled in its distribution and 
behavior. The author favors the latter theory. 

Ossifying Fibroma of the Superior Maxilla. H. 
James Kara. Arch. Otolaryng. 40: 180-188, September 
1944. 

Three cases of ossilying fibroma of the superior 
maxilla, occurring in women aged 20 and 29 and in a 
boy of 14, are reported. This tumor is slow growing 
and usually unilateral. The site may be in the antero- 
lateral process, with eventual obliteration of the 
canine fossa and possible invasion of the adjacent por- 
tion of the malar bone. Outward expansion on the 
buccal surface results in a characteristic facial de- 
formity. In other patients the tumor invades the hard 
palate, occasionally causing dysphagia. There is no 
tendency to metastasize, and malignant change has 
not been recorded. The teeth overlying the tumor 
may be healthy or they may be carious; they are 
usually irregular and crowded. The soft tissue over the 
growth is smooth and avascular, but the tumor feels 
hard and unyielding. 

Roentgenography is a distinct aid in diagnosis. It is 
of assistance in distinguishing the cancerous bone- 
forming tumor from the non-cancerous one. The con- 
tour of the non-cancerous tumor is always smooth; 
the cancerous growth tends to infiltrate. Two distinct 
types of ossifying fibroma may be recognized roentgeno- 
logically — the circumscribed and the diffuse. The 
maxilla is enlarged. The cortex is thinned. There is 
no periosteal reaction. In aU of the present series the 
lower half of the affected maxillary sinus appeared 
diffusely clouded. A small area of rarefaction above 
the site of the tumor suggested the presence of air. 
The mucosal lining was intact. According to Worth 
(Brit. J. Radiol. 10: 223, 1937), the growth occurring 
in younger patients casts a homogeneous but soft 
shadow on the film, presenting a stippled appearance 
not unlike that of the rind of an orange; in older 
patients, a dense ground-glass shadow, appearing much 
harder and structureless. 

Two of the tumors in this series were well circum- 
scribed ; the third was diffuse. The circumscribed tumors 
were completely resected. The diffuse tumor was 
curetted sufficiently to give its bony bed a normal con- 
tour. No attempts were made to remove the portion 
which infiltrated the dental roots. 

Capillary Hemangioma of Bone (Case Report). 
Mary S. Sherman. Arch. Path. 38: 158-161, September 
1944. 

Approximately 60 cases of hemangioma of the bone, 
not all well confirmed, have been recorded. In tw'O- 
thirds of these cases the tumor was located either in the 
spine or in the skull; in one-fourth, in the long bones; 
in 2 cases, in the pelvis; in 2, in the tarsal bones; ini, 
in the scapula. The pathologic observations in almost 
all of these cases are similar, being those of typical 
cavernous hemangioma. Among all the varied reports, 
there are only 4 cases in which the hemangioma w'as 
thought to be of the capillary type. A fifth case of this 
type is presented. 


A one-month-old girl was first brought to the clinic 
because of a swelling of the left knee, which had been 
observed since a few days after birth. Examination 
showed the circumference of the left knee to be 1 cm. 
greater than the right. A roentgenogram at eight 
weeks revealed no lesion of bone but a definite soft- 
tissue swelling. The swelling gradually decreased, and 
by the time the child was five months old, there was 
“only a slight dimpling at the site of the former scle- 
rema. ’ ’ When the patient was eighteen months old she 
rvas brought back because she “slapped” her left foot as 
she walked. The left knee was then 2 cm. greater in 
circumference and the extremity 1 cm. longer than the 
right. Five months later the child complained of 
occasional pain in the knee, and a slight ilexion con- 
tracture developed. The relative dimensions of the 
extremities had not changed and there was no ab- 
normality on auscultation over the femoral vessels, but 
x-ray examination disclosed an area of radiolucency in 
the anterior portion of the lower part of the femur and 
periosteal elevation for about 6 cm. up from the 
epiphysial line. 

When the patient was two years and four months 
old, more sclerosis and more periosteal new bone were 
visible on the roentgenogram. With a preoperative 
diagnosis of osteomyelitis, the lesion was explored. 
Organized periosteal new bone was encountered for 
some 5 cm. up from the epiphyseal plate. The cortex 
was thickened over a slightly greater area, and the 
medullary cavity was full of sclerotic cancellous bone. 
As much of this as could be removed without danger of 
predisposing to fracture or to arrest of growth was 
curetted out. Anteriorly several pockets of fibrous 
tissue were removed. No pus was found, and the 
wound healed by primary intention. Sections of the 
material removed showed the lesion to have been a 
capillary hemangioma. 

Eighteen months after operation, the patient was 
as 5 Tnptomatic and the roentgenogram showed the de- 
fect in the femur to be healed. Six months later she 
had a brief return of pain and tenderness, subsiding 
spontaneously and unaccompanied by physical or 
roentgenographic changes. In July 1944, four and one- 
half years after operation, the patient had been com- 
pletely free of pain for twenty-three months. There 
was still 1.5 cm. difference in the length of the legs, due 
to overgrow'th of the left femur. 

The histologic picture, the history of symptoms since 
birth, the relief of symptoms by operation in which the 
lesion was incompletely excised, and the fact that there 
was no recurrence or spread confirm the impression o 
a congenital capillary hemangioma, primary m c 
lower part of the femur, undergoing fibrous regres- 
sion or "sclerosis.” 


GYNECOLOGY AND OBSTETRICS 

Hysterosalpingography, a Routine Aid in 
J Diagnosis. Phineas Bernstein. Am. J. O s . 
ynec.48: 189-199, August 1944. 

For visualization of the female genital trac , 

^ a new opaque medium, Viscorayopake, is recom- 
ended. Nottoxic, quickly absorbed. cheimimUy 
able, and amply viscous, it is easily administered 
5 es not gel or crystallize at room 
chnic is simple and safe, and undesirable si 

e minimal. . ..j„r the 

The patient is given 2 drams of licorice poi 
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night before and an cncnm on the morning of the test. 
A preliminary bimanual examination is performed to 
determine the cervico-uterine angle (for direction of 
the canal) and the fundal size (for estimation of its 
capacity). The medium is introduced by means of a 
20-c.c. syringe fitted by a Luer metal tip to a uterine 
stem cannula uith perforated end, as used in the Rubin 
insufflation test, or to a Colvin stainless steel screw-tip 
cannula. Upward pressure of the syringe piston dis- 
-places air from the syringe and its contained opaque 
fluid. If the medium injected into the uterine cavity 
contains air bubbles, errors in diagnosis are prone to 
occur. The cannula is then cautiously inserted through 
thec-xtcrnal os, following the line of the ccr\’ico-utcrine 
axis, until the perforated tip lies within the cavity. 

For roentgenography the factors used ordinarily, for 
a20cm.body thickness, arc: 50 ma., 5S primary volts, 
a tivo-second exposure, and a focal plate distance 30 to 
30 in. A scout film is first taken. This often reveals 
calcified lymph nodes, phlcboliths, or unabsorbed 
lipiodol used in previous tests, and is of value in exclud- 
ing misleading shadows. After each 2 c.c. of radi- 
opaque fluid has been injected, films arc taken until (1 or 
8 c.c. of Viscorayopake and four or five x-ray films have 
been used. The fluid contents of the uterine cavity 
may then be removed by withdrawing the piston. 

The symingc is disconnected from the cannula, and 
about 10 to 15 c.c. of CO* gas, from a clean syringe, is 
injected into the uterine cavity. Another plate is 
taken while piston pressure is maintained. Hystero- 
aerography delineates cavity and tumor outlines by 
contrast of the gas with the Viscorayopake film 
adherent to the uterine wall. 

Enlarged uterine cavities or tubal dilatations some- 
times require up to 15 c.c. of opaque medium. 

The alteration in size and contour of the uterine 
shadow indicates not only the extent and location of 
new growths, but also identifies the type of tumor by 
means of characteristic and representative patterns. 
Salpingography serves both to differentiate between 
uterine and ovarian tumors and between abdominal 
tumors and those of pelvic origin. It is also useful in 
determining the structural status of the fallopian tube 
in patients undergoing treatment for sterility. 

Contraindications to hysterosalpingography arc acute 
pelvic disease, gonorrhea, intrauterine or ectopic 
pregnancy, cervical carcinoma or infection, and 
epilepsy. 

Thirty-eight women were examined roentgeno- 
graphically in the course of sterility studies after in- 
sufflation by the Rubin technic. Infantile uterus xvas 
observed twice, as were bicornuatc uterus and ovarian 
cyst. Eight patients had tubes which, although patent, 
s owed marked curling, dilatation, or partial obstruc- 
mn due probably to peritubal adhesions. Patency of 
one or both tubes was demonstrated 27 times. In 15 
mstances both tubes were open, but in 8 of these cases 
ere were varying degrees of kinking and dilatation, 
u 2 patients only one tube was visualized as patent. 

' ^leral closure occurred at the fimbriated portion in 3 
instances, centrally in 2, and proximally, at the utero- 
tubal junction, in 6. 

t, ^°^tteen patients were examined for other complaints 
an sterility. In this group were 6 fibroids, 4 ovarian 
mors, 2 cases of hydrosalpinx, a uterine polyp, and a 
tj^ '^1 .uurcinoma of the uterus and tube. Most of 
insT^ tusions were previously diagnosed, but in each 
unce further information was obtained by roentgen 


study. The stereoscopic technic proved valuable in 
determining not only the exact position but also the 
relative size of the tumors. 

Constant x-ray evidence of tubal closure was ob- 
tained in three pregnant patients and may indicate 
that a uterotubal sphincter .spasm occurs physiologically 
in the gestational state. 

The findings are statistically presented, with numer- 
ous reproductions of x-ray films. The article merits 
further study by those interested in employing this 
procedure. Stephen N. Tager, M.D. 

THE GENITO-URINARY TRACT 

Renal Calculus with Parathyroid Adenoma. Gordon 
S. Fonlds. J. Urol. 52: 180-183, September 1944. 

The author reports a case of multiple renal calculi 
attributable to hyperparathyroidism. He impresses 
the reader with the importance of a more thorough study 
of patients with recurring kidney stones. 

A 22-ycar-old woman was first seen in 1928 with a 
right ureteral stone. At frequent intervals thereafter 
stones were removed from both sides of the urinary 
tract cither by manipulation or operation. 

In January 1936, parathyroid adenoma was sus- 
pected, but though the blood calcium was slightly ele- 
vated, a normal blood phosphate level, the oxalate com- 
position of the stones removed, and the lack of calcium 
withdrawal from the bones, as shown by x-ray, caused 
this diagnosis to be temporarily abandoned. 

Eight years later, in December 1943, the patient was 
admitted to the hospital with bilateral renal calculi, 
bone pain, fatigue, weakness, elevated blood calcium, 
decreased blood phosphorus levels, and x-ray evidence 
of osteitis fibrosa cystica. This picture, with biopsy 
evidence of fibrocystic disease of the left ilium, led to a 
diagnosis of hyperparathyroidism and in January 
1944 a parathyroid adenoma was removed. After a 
somewhat stormy convalescence and treatment with 
parathyroid hormones and calcium, the patient was 
discharged in March 1944. She xvas practically free 
from pain and gaining strength. No change had taken 
place in the bones or in the renal calculi. 

N. P. Salner, M.D. 

Extrarenal Tuberculous Lesions Associated with 
Renal Tuberculosis. D. S. Cristol and L. F. Greene. 
New England J. Med. 231: 419-420, Sept. 21, 1944. 

In the diagnosis of renal tuberculosis, a suspicion of 
the disease plays a large part, and any factor that will 
increase such a suspicion is welcome. 

The authors have found that calcified mesenteric 
lymph nodes occur twice as frequently in renal tubercu- 
losis as in a control group. 

Of 81 males with renal tuberculosis, 34 (42 per cent) 
had genital tuberculosis, 31 had tuberculous epididymi- 
tis, and 3 tuberculous prostatitis. The presence of 
tuberculous epididymitis highly suggests renal tubercu- 
losis, and in the presence of the latter disease, the 
genitalia of male patients should be examined for 
tuberculosis. 

The healed or active adult type of pulmonary tuber- 
culosis was found to occur in 34 per cent of the cases of 
renal tuberculosis as compared with 4 per cent in a con- 
trol group. The healed childhood type of pulmonary 
tuberculosis occurred in 14 per cent of both the renal 
tuberculosis group and the control group. 

John B. McAneny, M.D. 
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Case of Congenital Absence of a Kidney. Gustavo 
Cardelle, J. Garcia Romeu, and J. Garcia Rivera. Bol. 
de la Soc. cubana de pediat. 16: 363-367, September 
1944. 

A 10-year-old colored girl was brought to the hospital 
because of continuous fever of twenty days’ duration. 
In a routine clinical examination, the only significant 
finding was a tumor-like mass in the right upper abdo- 
men. Retrograde pyelography following the routine 
laboratory examination revealed no ureteral opening 
in the bladder on the left. Through a very small right 
ureteral opening a catheter was inserted and a retro- 
grade pyelogram was obtained, demonstrating clearly 
the hollow portion of the right kidney. Intravenous 
pyelography a few days later again indicated absence of 
the left kidney. 

It is the opinion of the authors that a solitary kidney 
is of relatively frequent occurrence. The ureter is 
usually absent, also, although it may be present in 
rudimentary form. 

Campbell, reviewing an autopsy series, reported the 
absence of one kidney once in 1,610 cases; in children, 
the absence was a little more frequent, once in 1,575. 
The left kidney was found to be absent about twice as 
often as the right. A. Mayoral, M.D. 


Renal Hydrocele; Subcapsular Renal Extravasation. 
Louis H. Baretz. J. Urol. 52: 184-198, September 
1944. 

In this paper, the author discusses a condition which 
has been reported in the United States only a few times 
previously, namely renal hydrocele. This consists in 
the extravasation of urine beneath the true renal cap- 
sule, so that the kidney is almost completely enveloped 
by a cyst or sac lined parietally by capsule. Crabtree 
(Tr. Am. A. Genito-Urin. Surgeons 28: 9, 1935) is 
quoted as setting forth the following factors necessary 
to the condition: trauma which opens the renal pelvis 
or a calyx; maintenance of 'the opening beyond the 
healing period; acquired or pre-existing hydronephro- 
sis. The author adds another, slow extravasation be- 
neath an uninjured capsule. 

Symptoms and signs are an enlarging mass in the 
kidney region, increasing abdominal discomfort, and de- 
creasing urinary output. Retrograde pyelography may 
show passage of the opaque medium from the renal 
pelvis to a surrounding sac. Early operation is indi- 
cated. It is not always necessary to sacrifice the kid- 
ney. 

The author reports a case presumably occurring late 
in the course of pregnancy. A small abdominal mass 
was first observed three days postpartum, though the 
fact that the possibility of a twin pregnancy had been 
entertained indicates that the mass may have been 
present earlier. By the fourteenth day postpartum, it 
was shown roentgenographically to occupy the entire 
left upper abdomen, extending across the mid-line to 
the right and displacing the stomach and intestines. 
It continued to increase daily in size, and pain was per- 
sistent. A diagnosis of possible polycystic kidney was 
made, and operation was undertaken. The mass was 
incised and 6,000 c.c. of cloudy, purulent urine were 
evacuated, and a portion of the sac wall was removed 
for microscopic study. The diagnosis was subcapsular 
e.xtravasation or renal hydrocele. A left pyelogram 
made twenty-three days after operation showed an 
elongation of the superior calyx and distortion of its 


minor calices. The dye was seen to extravasate through 
the superior calyx and pool in a large cavity which was 
interpreted as a cystic space or locule where the capsule 
had not completely separated from the kidney. This 
was apparently filled with urine and pus. The kidney 
wound was opened and the locule drained, following 
which recovery was complete. 

On questioning, the patient recalled a slight blow to 
the left side about a week before hospital admission. 
This had caused momentary pain but had promptly 
been forgotten. The author believes that complete 
subcapsular extravasation did not occur immediately, 
as the pregnant uterus, by direct pressure upon the 
kidney, may have acted by tamponage to prevent 
urinary leakage. Following delivery, this pressure was 
relieved and the tear from calyx to capsule allowed 
free extravasation. The pre-existence of a dilatation 
of the renal pelvis and calices is assumed, as this is of 
common occurrence in the later months of pregnancy. 
This, followed by trauma to produce the required slow 
leakage, completed the necessary factors for renal 
hydrocele. Edwin L. Lame, M.D. 


Non-Fibrous Vesico-Ureteral Obstruction. James 
F. McCahey and John S. Fetter. J. Urol. 52: 216-223, 
September 1944. 

Obstruction in the intramural portion of the ureter in 
the absence of fibrous constriction is not generally ad- 
mitted at present. Hunner (in Cabot’s Modern 
Urology, 1924, Vol. 2, p. 255) has described ureteral 
stricture of large caliber, but this conception has not 
been favorably received by urologists. Current uro- 
logic practice is to assume that if there is no impediment 
to the passage of a ureteral catheter upward, there is no 
hindrance to the flow of urine downward. The purpose 
of this paper is to show that vesico-ureteral obstruction 
may exist without an organized stricture. 

Four cases of renal colic and one of hematuria are 
presented. All are believed to be examples of non- 
fibrous vesico-ureteral obstruction. Ureteral catheteri- 
zation disclosed no obstruction in these cases, but in- 


travenous urography revealed dilatation of the ureter, 
or pelvis and calices, or the entire upper urinary tract. 
Catheterization and dilatation of the involved ureter 
resulted in cessation of symptoms and improvement in 
the roentgenographic appearance after intravenous 
urography. Reproductions of urograms from 4 of the 
cases are included. 

The authors believe that diagnosis of stricture of the 
free portion of the ureter should not be based solely on 
the appearance of narrowed areas in intravenous uro- 
graphic films, without a supplementary retrograde 
study. One of the cases is cited to demonstrate that 
ureteral dilatation does not necessarily mean ureteral 
atony. If the latter can be prevented by proper 
management, life may be prolonged. 

The following conclusions are reached : 

The fact that ureteral catheterization offers no 
difficulty is not proof that obstruction does not exist a 
the vesical end of the ureter. ij hp 

Non-fibrous vesico-ureteral obstruction shoul 
considered whenever suspicion of obstruction is jus 
fied by the urologic findings. . . 

Continued dilatation may be necessary m some in- 
stances of vesico-ureteral obstruction. 

Proper management may be not only pain r 
but life-prolonging. Charles R. Perryman, 
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Primary Neoplasms of the Ureters; Report of Six 
Cases. Roger W. Barnes and George K. Kawaichi. 
Urol. & Cutan. Rev. 48: 430-436, September 1944. 

Hematuria, the most common symptom of ureteral 
tumor, ^Yas present in all G cases of ureteral neoplasm 
reported by the authors. Pain was the second most 
common symptom and was present in 4 cases. One 
patient had a severe renal infection proximal to the 
tumor; one had burning on urination, and another loss 
of iveight. 

Cystoscopic examination revealed no renal function 
in 5 cases and reduced renal function in 1 . Obstruction 
to the ureteral catheter at the tumor level was present 
in 5 cases. Hydronephrosis and hydroureter were in- 
rariably present, but in varying degrees. A ureteral 
filling defect was demonstrated in 4 cases. In another 
case, diagnosis was not made until four years following 
a nephrectomy, when cystoscopy revealed a tumor pro- 
truding from the ureteral orifice. Diagnosis in a sixth 
case was based on evidence of ureteral obstruction at 
cystoscopy and irregularity of the lower edge with no 
evidence of dye proximal to the tumor in the uretero- 
grams. 

Ureteral tumors should be considered in all patients 
with hematuria. Diagnosis is contingent on good pyelo- 
ureterograms, and demonstration of the entire ureter is 
essential. Filling defects due to tumors of the ureter 
show encroachment upon the lumen, with shaggy, 
irregular margins. Extraurcteral pressure defects are 
more likely to be fcathcr-cdgcd, and ureteral strictures 
are conical. A filling defect over the promontorium 
may be due to incomplete distention of the ureters and 
is the result of pressure by the bony prominence. 

Treatment is one-stage combined nephro-uretercc- 
tomy. The authors believe that even benign lesions 
are potentially malignant and should be treated as such. 
Six cases are reported in detail, with excellent repro- 
ductions of the pyelo-urctcrograms. 

Maurice D. Sachs, M.D. 


THE BLOOD VESSELS 

Aneurysm of the Renal Artery — True and False — 
with Special Reference to Preoperative Diagnosis. 
Joseph A. Lazarus and Morris S. Marks. J. Urol. 52: 
199-215, September 1944. 

The authors present a case of aneurysm of the renal 
artery diagnosed preoperativcly and summarize 74 
previously reported cases, listing for each case the sex, 
age, location, history, symptoms, signs, treatment, 
results, and operative or autopsy findings. Etiological 
actors include trauma (in 34.7 per cent of the cases), 
SCTere debilitating infections which may weaken the 
wa s of the arteries, and atherosclerosis, which was 
generalized in only 10 of the cases. Syphilis was 
present in only 3 cases. 

Aneurysms are of the true or false type. A true 
in ^ saccular dilatation of an artery contain- 

^^g a 1 elements of the arterial wall. A false aneurysm 
com dilatation due to trauma resulting in 

eith^ rJisruption of continuity of the arterial xvall, 
walH ™ entirety, in which the limiting 

natcrt'^Kt” inward consists of adventitia, lami- 

inern -fU endothelium, the last being an 

the injured artery. Mild trauma may 
arterial ivall but not break its continuity, 
■s or months later the area will stretch or bulge. 


producing a sacciform type of arterial aneurysm, or the 
wall may rupture and form a false aneurysm. 

Symptoms depend upon the size of the aneurysm, its 
location, and whether or not rupture has occurred. 
Small aneurysms may be symptomless, while larger 
aneurysms produce symptoms, the most common of 
which is pain in the loin. There was a palpable mass 
present in 30 per cent of the cases. On x-ray examina- 
tion, an opaque ring shadow xvith a dense periphery in 
the region of the renal pelvis is suggestive but not path- 
ognomonic. Dos Santos, by injecting 15-20 c.c. of a 
10 per cent sodium iodide solution directly into the 
aorta, claims to have obtained characteristic arterio- 
grams in cases of suspected aneurysm of the renal 
artery. 

Treatment consists of immediate nephrectomy with 
ligation of the renal artery proximal to the point of 
origin of the aneurysm. 

The aneurysm in the authors’ case was associated with 
calculous pyonephrosis, and a correct preoperative 
diagnosis was made by finding the typical ring shadow 
on the x-ray film in the region of the renal pelvis. Ow- 
ing to the location of the aneurysm, the lesion was 
missed at operation but was clearly disclosed on patho- 
logical examination of the extirpated kidney. 

David Kirsh, M.D. 

Roentgenologic Observations in Mesenteric Throm- 
bosis. Richard A. Rendich and Leo A. Harrington. 
Am. J. Roentgenol. 52: 317-322, September 1944. 

Three proved cases of mesenteric thrombosis are 
reported, in which the most striking roentgen finding 
was localized distention of the intestine simulating a 
mechanical obstruction but having a distribution which 
corresponded to that of the superior mesenteric artery, 
with an abrupt demarcation of the distended intestine 
near the splenic flexure of the colon. In one case a 
barium enema passed freely through the distended in- 
testine showing that no mechanical obstruction was 
present. One patient died. The other two made a 
complete recovery after bowel resection. 

The general causes of mesenteric thrombosis have 
been classified as cardiovascular, infectious, mechanical, 
and traumatic. Occlusion of the superior mesenteric 
artery is said to be forty times more frequent than 
blocking of the inferior mesenteric artery. Abdominal 
distention is a common feature. A review of the litera- 
ture reveals that roentgen examination of the abdomen 
in this condition is infrequent. The possible diagnosis 
of thrombosis of the superior mesenteric vessels should 
be among those considered when the plain roentgeno- 
gram of the abdomen discloses bowel dilated down to 
the region of the splenic flexure. 

Three cases are described in detail and reproductions 
of roentgenograms are included. 

Clarence E. Weaver, M.D. 

FOREIGN BODIES 

Direct Visual Guidance, Triangulation Roentgenos- 
copy in the Removal of Opaque Foreign Bodies. 
Wendell E. Roberts. Am. J. Roentgenol. 52; 327-331, 
September 1944. 

The author has designed a fluoroscope in which two 
roentgen tubes are mounted in parallel. One tube is 
so set that rays are at right angles to the table top and 
the other is tilted slightly so that the rays intersect 
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those of the first tube for triangulation roentgenoscopy. 
The two tubes are activated simultaneously through a 
foot switch, and the radiation from both is projected 
through the same shutter assembly. Two shadows of 
the opaque foreign body and the forceps or probe are 
thus thrown on the fluoroscopic screen. If the two 
instrument shadows are to the right of the foreign body 
shadows the instrument is too far to the right, though 
it may be in the proper horizontal plane. The same is 
true to the left. If the instrument is placed too far 
posteriorly (toward the table top) the two shadows of 
the instrument will be farther apart on the fluoroscopic 
screen than the two shadows of the foreign body. If 
the instrument is introduced too far anteriorly, the 
instrument is farther from the tubes than the foreign 
body and the two shadows of the instrument will be 
closer together than the shadows of the foreign body. 


When the instrument is introduced into the proper 
plane and neither to the right nor left, the shadows of 
the foreign body and the instrument are in direct ap- 
position in both images on the screen. 

For foreign bodies in the eye, the patient must be 
placed on his side on the roentgenoscopic table. All 
that is necessary is to decide the nomenclature of the 
directions so that the surgeon will understand the 
directions given by the roentgenoscopist. 

No measurements are needed in this method. Only 
a glance at the fluoroscopic screen is necessary to deter- 
mine the position of the surgeon’s instrument in regard 
to the foreign body. 

Illustrations show the various positions of shadows 
of the foreign body and instrument with the latter 
placed correctly and incorrectly in relation to the former. 

Clarence E. Weaver, M.D. 


RADIOTHERAPY 


Hemangioma of the Adult and of the Infant Larynx. 
A Review of the Literature and a Report of Two Cases. 
George B. Ferguson. Arch. Otolaryng. 40:189-195, 
September 1944. 

One hundred and twenty-three cases of hemangioma 
of the larynx have been recorded in tbe literature. 
Two distinct classes have been described; tbe adult 
cases, numbering 115, and tbe infantile, numbering 7, 
One new case in each group is here reported. 

Entirely difierent sets of symptoms characterize the 
infantile and adult forms of hemangioma. Because of 
the subglottic position of the infantile form, a slight 
infection of the upper respiratory tract is often suffi- 
cient to cause symptoms of respiratory distress. Wheez- 
ing and labored respiration quite similar to that seen 
in streptococcic laryngitis are present. The signs of 
acute infection, however, are not so prominent; the 
fever is not so high, nor are the local signs of an infection 
of the throat so marked. The presence of hemangio- 
malous involvement of other areas of the body should 
arouse suspicion ; in 3 of the 8 reported cases there was 
such involvement. Lateral roentgenograms may show 
a discrete tumor in the subglottic larynx. In 3 of the 
8 cases of infantile hemangioma the diagnosis was made 
only at autopsy, and in 2 additional instances autopsy 
confirmed the diagnosis. 

In the adult type of laryngeal hemangioma the symp- 
toms are often vague and of extremely long duration. 
Hoarseness, followed by cough, dyspnea, hemoptysis,' 
and dysphagia, is common. The tumor as seen through 
a laryngeal mirror may be small or extremely large. 
It is usually described as somewhat resembling a rasp- 
berry, irregular in contour and piuplish in color, 
though it may be red, pink, or occasionally white. 
Ulceration is rarely observed. The tumor is usually 
attached by a broad base to the underlying structures; 
in certain cases it may arise from a delicate pedicle. 

Relief of dyspnea often becomes an urgent necessity 
in cases of laryngeal hemangioma of' the infantile type. 
Tracheotomy, performed as low as possible to avoid 
cutting the tumor, is the best procedure in the opinion 
of most observer. Lateral roentgenograms of the neck, 
taken for soft-tissue detail, may give definite informa- 
tion concerning the size and extent of the tumor prior 
to tracheotomy. Roentgen radiation or radium, cau- 
tiously used to avoid perichondritis, usually produces a 


rapid decrease in the size of the tumor. Roentgen 
therapy, consisting of six treatments to alternate sides 
of the neck, of 100 r each, with 0.4 mm. tin plus 1.0 
mm. copper filtration, proved entirely satisfactory in 
reducing the tumor in the author’s case. One year 
elapsed between tracheotomy and roentgen therapy. 
If tracheotomy has not been done as a preliminary step, 
the patient should be closely watched for an increase of 
dyspnea during the period of irradiation. He should be 
kept in a hospital where facilities for emergency tra- 
cheotomy are instantly available. Failure to respond 
to irradiation may make thyrotomy necessary. 

A small tumor of the adult type may be removed 
through the laryngoscope by means of seizing or cut- 
ting forceps. Profuse hemorrhage is unlikely, and re- 
currence is rare. Fatal hemorrhage has occurred, how- 
ever, and is especially to be feared w'hen the tumor is 
large, particularly if it is attached by a fairly broad 
base. Such a tumor is best treated by coagulation with 
surgical diathermy or by irradiation with radon im- 
plants, radium needles, or roentgen rays. If the pedicle 
is easily reached through the laryngoscope, a suture 
may be passed through the base of the tumor, which 
may then be excised above this level. Larger tumors 
demand careful selection of approach, which may be 
through the mouth, by laryngofissure, or by lateral 
pharyngotomy. 

Roentgenograms are reproduced. 


Tumors of the Urogenital Tract in the Young. 
Clarence G. Bandler and Philip R. Roen. Am. ]■ 
3urg. 65; 306-314, September 1944. 

During the past two decades, 43 cases of malignan 
;umor of the urogenital tract in children have been seen 
It the New York Post-Graduate Hospital. In tins 
;roup according to the authors’ tabulation, were ' 
enal tumors, 3 tumors of the adrenal, 4 tumors of t e 
oladder, and 4 tumors of the testis. [Since only - 
;esticular tumors are mentioned in the text, it may c 
;hat the total should be 41 instead of 43. ] 

Of the 32 renal neoplasms, 31 were Wilms tumors, 
;he remaining tumor, diagnosed preoperative y a 
Yilms’ tumor, in a boy of six and a half, was found o 
lathological examination to be a papillary carcinoma 
;he kidney. Wilms’ tumor has been called a disease 
dgns rather than symptoms. The presenting compla 
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in the vast majority of cases is a gradual enlargement of 
the abdomen. Hematuria was present in only 3 per 
cent of the eases in this series. The mass in most in- 
stances is smooth to palpation and has a mobility 
depending on its size. It characteristically grows down- 
ward, forward, and across the abdomen toward the 
opposite side rather than bulging in the flank as do 
renal tumors in the adult. 

Biagnosis of Wilms’ tumor can usually be made by 
intravenous urography. This shows not only displace- 
ment of the affected kidney and distortion of the pelvis 
but also delineates the opposite kidney and reveals 
whether it is functionally sound. In some cases, retro- 
grade urography may be necessary. Diflerential diag- 
nosis calls for consideration of suprarenal tumors, renal 
cj'sts, hydronephrosis, ovarian and hepatic tumors, 
splenomegaly, and retroperitoneal sarcoma. Aspira- 
tion biopsy is condemned. 

Preoperative and postoperative x-ray therapy should 
be given. The preoperative radiation in many cases 
reduces the size of the mass and increases its mobility. 
This should he administered through several portals in 
fractionated doses rather than in a single massive dose, 
with adequate protection of vital organs. Surgical 
removal of the tumor is probably best performed five 
or six weeks after eompletion of the roentgen irradia- 
tion. The transpcritoncal approach is favored. Post- 
operative irradiation should be started about one 
month after nephrectomy. If metastascs are present 
or are found later, intensive irradiation should be giv'cn 
to the involved sites. 

The prognosis in Wilms’ tumor is poor. Among the 
21 cases followed there were only 2 postoperative sur- 
vivals at the time of the report; one for two months 
and the other for three years. 

The 3 adrenal tumors in the authors’ series were 
neuroblastomas. This tumor grows rapidly, protrudes 
posteriorly in the flank, and may require differentiation 
from renal tumor. Urograms show a downward dis- 
placement of the kidney, with less distortion of the 
pelvis than is seen with Wilms’ tumor; frequently 
exact differentiation is difficult and the true character 
of the disease may be discovered only at operation. 
Unfortunately, in most instances, metastascs are al- 
ready present when the abdominal tumor first becomes 


apparent. In the authors’ cases, metastascs were 
widespread at the time the children were first seen. 
These metastatic lesions take two forms, distinguish- 
able clinically : (1) the Pepper type, consisting in ex- 
tensive metastascs to the liver producing marked ab- 
dominal enlargement with pain, nausea, vomiting, and 
rache.xia; (2) the Hutchison syndrome, characterized 
y early orbital and skeletal masses with consequent 
swelling about the bones of the skull, proptosis of the 
fye, and profound anemia. In either type, the course 
rs rapidly fatal and death occurs within a few months. 

Vesical tumors are unusual in children; of the 4 
eases in this series, 2 were sarcomas, 1 a small papilloma, 
an the fourth multiple papillomas. Papillomas, al- 
ough microscopic examination may show them to be 
enign, are potentially malignant, if only in their tend- 
ency to local recurrence. 

e 2 twticular tumors occurred in boys aged one 
ear and eight months and twelve and one-half years, 
Pectively, The pathological diagnosis in each in- 
sert teratoma. Palpation of a hard, enlarged 
bio “"^^nn should suggest the diagnosis. Aspiration 
P®y of the testicular growth is not reeommended. 


The Aschheim -Zondek test is an important diagnostic 
aid. Before metastasis has occurred, treatment should 
include preoperative x-ray irradiation and orchiectomy. 
In those cases in which lymphatic or hematogenous 
spread is present, only radiation therapy of the pri- 
mary mass and the secondary implants is advised. 

Early diagnosis of malignant neoplasms of the genito- 
urinary tract in children is necessary for successful 
therapy. In all cases, treatment should be by x-ray 
radiation and surgery combined; radiation therapy 
alone should be employed only in those cases in which 
widespread metastascs are present. 

Prostatic Carcinoma: Endocrine, Roentgenologic, 
and Surgical Treatment, Henry K. Sangree. Pennsyl- 
vania M. J. 47; 1213-1215, September 1944. 

The author reports a series of 20 cases of prostatic 
carcinoma — 10 adenocarcinomas, 1 squamous-ceU car- 
cinoma with malignant epithelial cells, and 9 undif- 
ferentiated carcinomas. Sixteen of the patients were 
over sixty years of age. The youngest — the patient 
with the squamous-cell carcinoma — was only eighteen. 
He died after two months, with pulmonary metastascs, 
in spite of surgery and intensive deep x-ray therapy. 
Oidy 3 patients survived beyond five years. The 
author believes that the best results are obtained with 
suprapubic prostatectomy, bilateral orchiectomy, ir- 
radiation, and diethylstilbestrol, but considers the type 
of carcinoma of greater prognostic significance than any 
single therapeutic method. 

A modified Pilcher bag is described having four holes 
bored in the center so that radium needles can be placed 
in them when the bag is introduced postoperatively 
for hemostasis and removed when necessary, without 
disturbing the bag. 

Carcinoma in Young Persons. Robert P. Morehead. 
Arch. Path. 38: 141-145, September 1944. 

The author discusses the occurrence of carcinoma in 
young persons and reports 2 cases of carcinoma of the 
liver, one in a boy of thirteen and the other in a youth 
of eighteen; 2 cases of carcinoma of the cervix, in 
patients nineteen and twenty years of age; and 3 
cases of carcinoma of the body of the uterus, in women 
under the age of thirty. 

Pseudocarcinomatous Hyperplasia in Primary, Sec- 
ondary and Tertiary Cutaneous Syphilis. Herbert 
Lawrence. Arch. Path. 38: 128—131, September 1944. 

Pseudocarcinomatous hyperplasia superimposed on a 
gumma is frequently treated as carcinoma instead of 
syphilis. Extragenital primary syphilis with pseudo- 
carcinomatous hyperplasia may also be confused with 
carcinoma, particularly because of the frequency with 
which the former occurs at carcinoma-bearing sites. 
Occasionally a solitary lesion of late secondary syphilis 
or of precocious benign tertiary syphilis presents a 
problem in diagnosis. Too frequently a carcinomatous- 
looking lesion of the skin or the mucous membrane is 
removed surgically or irradiated without the possibility 
of syphilis entering the clinician's mind and without a 
serologic test for syphilis being performed. The omis- 
sion is particularly serious in the presence of a 
lesion of the face, lip, tongue, vulva, or cervix. 

Pseudocarcinomatous hyperplasia occurs in primary, 
secondary, and tertiary cutaneous syphilis. It is fre- 
quently difficult to distinguish histologically between 
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this hyperplasia and carcinoma, which would account 
for some of the reported “cures of cutaneous carcinoma” 
by antisyphilitic therapy. An adequate history of the 
case and a report of a serologie test for syphilis should 
accompany the specimen to the pathologist. 

Three cases are presented, illustrating pseudocar- 
cinomatous hyperplasia occurring in primary, second- 
ary, and tertiary cutaneous syphilis. 

A New Nasophar 3 mgeal Radium Applicator. M. 
William Clift. Arch. Otolaryng. 40: 208-209, Sep- 
tember 1944. 

A new t)rpe of nasopharyngeal applicator for irradia- 
tion of the eustachian tube is described and illustrated. 
With this applicator the technic of insertion and with- 


drawal is simplified and diseomfort to the patient is 
minimized. Its over-all length is 6 1/2 inches. It con- 
sists of four parts: a brass capsule, capable of holding 
five 10-mg. needles or a 50-mg.' capsule of radium; a 
shaft of silver wire; a handle one inch in length rvith 
one surface flattened ; a sliding stop which automatically 
locks at any position. This stop consists of a metal disk 
united to an ordinary tie pin clasp. When the applica- 
tor is inserted and the capsule rests in the proper posi- 
tion, the stop is moved along the shaft until it rests 
against the nose, where it locks, and is held in place 
by a strip of adhesive tape. Since lymphoid tissue may 
be distributed throughout the entire eustachian tube, 
it is desirable that the beta rays be absorbed by ade- 
quate filtration. 
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Antral Gastritis: Roentgenologic and Gastroscopic Findings^ 

WALTER W. VAUGHAN, M.D. 

Durham, N. C. 


P YLORIC AND pTfipj^oric Icsions can usu- 
ally be recognized b}’’ present methods of 
x-ray study. Nevertheless, it is often as 
difficult to make a differential diagnosis of 
the detected or suspected gastric lesion as 
it might be of some obscure pulmonary 
pathological process. Carcinoma, benign 
ulcer, syphilis, hypertrophy of the pyloric 
muscle, and antral gastritis may at some 
particular phase of development so closely 
simulate one another that a differential 
diagnosis resolves itself into a matter of 
problematic enumeration based on the 
known percentage incidence of the respec- 
tive lesions. 

Morgagni (1) in about 1740 gave the 
first classical description of an erosive or 
ulcerating gastritis. He described some of 
the erosions as being gangrenous and stated 
that the process involved not only the 
stomach but extended down into the duo- 
denum and jejunum. His conclusion that 
the ulcerations were due to something that 
the patient had eaten were probably not 
too erroneous, since patients who die of 
lysol poisoning within seventy-two hours 
after ingestion often present gastric and 
duodenal lesions closely simulating Mor- 
gagni’s original description. 

Rokitansky (2), in 1855, was the first to 
describe the mucosa of gastritis. The 
hyper trophy, nodular mucosal folds, and 


mucopurulent secretion which he pictured 
have been observed by every pathologist 
and gastroscopist in advanced hypertrophic 
gastritis. Rokitansky (2) concluded that 
this was most common in the antrum of the 
stomach, a conclusion that has been veri- 
fied by numerous recent observers. 

PATHOLOGY 

According to Faber (3) gastritis is an 
inflammation of the gastric wall, of as yet 
unknown etiology, which begins in and 
may be limited to the mucosa, but which 
frequently extends to the deeper layers, 
even to the serosa. The disease may be 
generalized throughout the stomach but is 
often limited to or has its maximum effect 
in the antrum. 

The gross pathological findings in antral 
gastritis may be divided into three groups; 

(f) An acute edematotis process with in- 
volvement primarily of the mucosa and sub- 
mucosa. Gross examination reveals a 
brawny induration that closely simulates 
that of a malignant neoplasm. The mu- 
cosa is edematous and usually red. Edema- 
tous fluid oozes from the freshly resected 
specimen and there is marked retraction 
of the mucosa. 

(^) Ulceration of the mucosa with involve- 
ment of the muscularis submucosa. Gross 
examination reveals an indefinite indura- 


* From tlie Department of Radiology, Watts Hospital, Durham, N. C. Presented at the Joint Meeting of the 
American Roentgen Ray Society and the Radiological Society of North America, Chicago, lit. Sept. 24-29, 1944. 
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tion with a moderate amount of thickening 
of the stomach wall. The mucosa is red- 
dened, slightly edematous, and thickened. 
There are usually multiple superficial, 
sharply demarcated ulcers varying from 1 
to 4 mm. in diameter. These ulcers may 
be covered with mucoid and mucopuru- 
lent secretion. They frequently show evi- 
dence of recent hemorrhage, and their 
borders often show some granulation tissue 


of peristalsis. The degree of aberration 
will, depend upon the location, extent, 
and type of lesion. Since the antrum is 
the most important part of the stomach 
so far as motility is concerned, it is obvious 
that antral lesions will produce the greatest 
changes in motility. 

The observations of Golden (4) on the 
gastric mucous membrane and antral sys- 
tole are doubtless among the greatest con- 



Fig. 1. Normal stomach showing antral systole as described by 
Golden (4). Note criss-cross of folds in the first roentgenogram (A) 
and smooth straight folds in the second (B) . 


that may, when seen through the gastro- 
scope, simulate malignant lymphoma. 

{3) A chronic inflammatory process with 
hypertrophy of the mucosa and round-cell 
inflltration of the musctdaris submucosa ex- 
tending down to the serosa. Gross examina- 
tion shows definite infiltration and thick- 
ening of the entire stomach wall closely 
resembling the infiltration of a mahgnant 
growth. The mucosa is firmly adherent to 
the underlying submucosa as a result of the 
long-standing inflammatory process. The 
mucosal folds are greatly thickened and 
beaded, presenting a wart-like surface. 
Superficial ulcerations are infrequent but 
may occur. 

PERISTALSIS AND MOTILITY 
OF THE MUCOUS MEMBRANE 

Any pathological infiltration of the gas- 
tric mucosa, submucosa, or gastric wall will 
produce some change in the mechanism 


tributions that have been made for both 
the roentgenologist and gastroscopist in the 
study of early antral lesions. I quote: 

“As the narrow peristaltic wave enters 
the antral region, its relaxing edge de- 
creases and its contracting edge increases 
in speed, closing off a portion of the lower 
end of the stomach and under normal con- 
ditions resulting usually in the expulsion of 
gastric contents. Then the wall relaxes 
promptly, and the lumen returns to its 
normal width and contour. This is known 
as the antral systole. Observations on a 
dog’s stomach made in this department 
after the placing of opaque markers beneath 
the serosa suggest that the antral systole is 
associated with a contraction of the longi- 
tudinal muscle toward the pylorhs. 

“The normal mucous membrane of the 
stomach is freely movable over the muscle. 
This is easily demonstrated by palpation of 
a fresh specimen, by the separation of the 




Fig. 2. Case 11. July 14, U)43. Gastroscopic 
examination shows 'marked edema of the antral 
mucosa. Xo ulcerations noted. 


Fig, 3. Case III. March 21, 1944. Gastro- 
scopic examination shows edema, reddening, and 
superficial ulceration of the antral mucosa. 



Fig. 4. Case IV. Sept. 25, 1943. Gastro- 
scopic c.\amination shows thickened and nodular 
gastric mucosa with one superficial ulcer; inter- 
preted as either malignant lymphoma or hyper- 
trophic gastritis. 
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mucosa from muscle wall when the stomach 
is opened at necropsy and by the projection 
of the mucous membrane over the edge of 
the muscle when the living stomach is cut 
at operation. Forssell (5) has shown that 
the formation of mucosal folds is the result 
of independent contraction of the muscu- 
laris mucosae. Obviously this independent 
movement is contingent on the mobility of 
the mucous membrane and intact muscu- 
laris mucosae. In some cases the mucosal 
folds in the antrum run irregularly trans- 
verse to the long axis of the stomach, and 
when the antral systole takes place they 
appear to change direction and run neatly 
parallel with the long axis. I have ob- 
seiA'ed tliis phenomenon in the dog’s stom- 
ach as well as the human stomach. (It is 
more easily seen in the small intestine.) 
For this change to occur, a movement of 
the mucous membrane in a cephalad direc- 
tion must take place, thereby stretching 
it tightly beneath the muscular contrac- 
tions. Othervdse, as the antrum closes off, 
the crisscross folds will be exaggerated, 
pushed down in a caudal direction and 
jammed toward the p3dorus” (Fig. 1). 

In correlating the roentgenologic, gastro- 
scopic, and pathological findings in 576 
patients studied gastroscopicaliy, I have 
found the antral systole and motihty of the 
mucous membrane as described by Golden 
(4) to be the most accurate and valuable 
roentgenologic and gastroscopic obserAm- 
tion in detecting early pathologic changes 
in antral gastritis. Enlarged mucosal folds 
are apparently of no significance unless ul- 
ceration can be demonstrated. 

SYMPTOMS 

The chnical sj’^mptoms of antral gastritis 
may simulate either a benign or malignant 
ulcer, as demonstrated in the four cases pre- 
sented in this discussion. The most char- 
acteristic clinical findings are epigastric 
pain, which is usuallj'^ made worse by food; 
nausea, especiall}'’ in the morning; weight 
loss, and occasionally gastric hemorrhage. 
Benedict (6) reported seven deaths from 
gastric hemorrhage due to gastritis. 

Many observers believe that the pain 


associated with antral gastritis may be ac- 
counted for by the inflammatory infiltra- 
tion in and around the sympathetic ganglia 
of the stomach. This was first suggested 
by Holsti (7) . The weight loss, which may 
be as great as that noted in advanced ma- 
lignant growth, is probably due to an im- 
paired appetite and to limitation of food 
intake because of the associated pain. 

ROENTGEN FINDINGS 

The roentgen findings vary all the way 
from a temporary and persistent spasm of 
the antrum, Avith impaired, irregular, and 
ineffective peristaltic waves producing ab- 
normal antral systole, to a constant filling 
defect such as may be seen in an antral or 
prepyloric carcinoma. If the lumen of the 
antrum is still patent so that a small 
amount of barium can be forced through, 
ulceration can frequently be demon- 
strated. 

GASTROSCOPIC FINDINGS 

The gastroscopic picture in antral gas- 
tritis depends entirely upon which one of 
the three pathological groups is represented 
by the case. Group 1 (Cases I and II) 
shows considerable reddening of the mu- 
cous membrane (Fig. 2), which is extremely 
edematous and closely simulates the oral 
mucosa following injection with novocaine. 
The antral chaimel may be completely 
occluded. Unless the pyloric sphincter can 
be well Ausualized, one can never be sme 
whether or not there is an underlying ulcer. 
Ulceration, however, is not common in this 
group. Group 2 (Case III) shows a red, 
rather edematous mucosa (Fig. 3). There 
are a number of superficial ulcerations 
from Avhich bleeding is frequently seen 
through the gastroscope. There is usually 
a great abundance of mucopurulent ma- 
terial. In Group 3 (Case IV) the gastric 
mucosa has a cobble-stone appearance and 
is frequently rather pallid (Fig. 4). The 
mucosal folds are hypertrophied and ap- 
pear beaded or wart-like. Ulcerations may 
occur but are infrequent. The normal 
shortening of the antrum associated with 
peristaltic waves is absent. The incisura 
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angularis and pylotdc sphincter appear to 
be fixed in position. 

PROGNOSIS 

The prognosis in antral gastritis is ap- 
parently quite good, although gastric re- 
section may be necessary. Not a sufficient 
number of cases have been followed over a 
long period of time to determine the inci- 
dence of gastric cancer arising on a chronic 


Family History: Irrelevant. 

Past History: When in the hospital six months 
previously for cervical arthritis, the patient had 
some epigastric discomfort. X-ray examination of the 
stomach revealed moderate antral spasm but no defi- 
nite lesion. Gastric analysis; no free HCl; total 
acidity 20°; occult blood positive. Blood count 
normal. 

Present Illness: Onset one week prior to admission 
with rather severe but intermittent epigastric pain. 
The pain was constant in location. It was at first 
relieved by milk or food but later was made worse. 



Figs. 5 and 6. Case I. Roentgenograms made Nov. 24, 19S9, show 
a large filling defect in the prepyloric region on the greater curvature. 
This was interpreted as carcinoma. The two lower roentgenograms, 
made June 10, 1941, show a normal stomach. 


inflammatory process. Feldman (8) re- 
ported 3 cases with cancer developing dur- 
ing intervals of three, six, and seventeen 
years. Repeated x-ray examinations had 
been most suggestive of an antral gastritis. 
Gastroscopy was not done in these cases. 

CASE REPORTS 

Case I; j. g. p_^ white male, age 50, admitted 
Nov. 23, 1939. 

_ Chief Complaints: Epigastric pain, nausea, vomit- 
mgi and loss of weight. ' 


There had been a loss of weight of 10 pounds since 
the previous admission. 

Physical Exajnination: The patient was well de- 
veloped and fairly well nourished, not acutely ill. 
Examination was negative except for tenderness in 
the epigastrium. No'masses were palpable. 

Laboratory Studies: Complete blood count 5,200,- 
000; Hgb. 110 per cent; white cells 5,850. Gastric 
analysis: free HCl 0; total acidity 15°. 

X-Ray Examination: On Nov. 24, 1939, a filling 
defect involving the greater curvature in the prepy- 
loric region was demonstrated, the appearance being 
most suggestive of carcinoma (Fig. 5). On June 10, 
1941, the stomach appeared normal (Fig. 6). 
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Figs. 7 and 8. Case II. Roentgenogramsmade July 10, 1943, show 
partial pyloric obstruction with an antral filling defect. There was a 
60 per cent six-hour residue. The picture was interpreted as probably 
representing a malignant neoplasm. Roentgenograms made Oct. 12, 
1943, show a normal stomach. The patient was then symptom-free. 


Clinical Course: This patient was discharged Nov. 
"27, 1939, to arrange certain business matters and 
was readmitted Dec. 15, 1939, for partial gastrec- 
tomy. X-ray examination Dec. 16, 1939, showed the 
lesion previously described to have almost entirely 
cleared. Operation was postponed. The stomach 
was re-examined Dec. 27, 1939, and found to be es- 
•sentially normal except for a slight antral spasm. 
At the last x-ray examination, June 10, 1941, the 
■stomach was considered entirely normal. 

The patient died Feb. 22, 1943, of coronarj- oc- 
•clusion. Autopsy was not obtained. 

Comment: This patient probably had an 
acute edematous localized gastritis which 
•cleared entirely under a medical regime. 


It is to be noted that there was a complete 
absence of free hydrochloric acid at all 
examinations. 

Case II; W. B., white male, age 59, admitted 
July 9, 1943. 

ChieS Complaints: Pain in the stomach, weakness, 
and lumbago. 

Family History: One brother and one son had 
stomach ulcers. Father died of cancer of prostate, 
mother of coronary thrombosis. 

Past Flistory: The patient gave a history of duo- 
denal ulcer since 1918, having followed a modified 
diet during the interval. He experienced an exacer- 
bation nearly every Spring, characterized by fairly 
typical ulcer symptoms. Pain had always been re- 
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Figs. 9 and 10. Case III. Roentgenograms made on March 9, 1944, 
show a marked and persistent spasm of the antrum. The mucosal 
folds arc irregular and thickened; the duodenal cap is deformed but 
no ulcer crater is demonstrated. The interpretation was probable 
antral gastritis. 

Roentgenograms made June 2, 1944, show great improvement in the 
appearance of the antrum. Only slight spasm is observed. Antral 
systole was slightly prolonged. 


lieved by soda and milk until the present illness. 
There had been occasional nausea and vomiting. 

Present Illness: The patient had not felt up to par 
for the past two months and had gradually lost his 
appetite. There had been a loss of about 12 pounds 
in weight. Three weeks before admission an attack 
of severe epigastric pain occurred, followed by nausea 
and vomiting. This was not relieved by alkalis. The 
pain persisted but to a lesser degree. It was de- 
scribed as a constant burning in the epigastrium. 

Physical Examination: Blood pressure 18S/100. 
Moderate arteriosclerosis. Marked tenderness in 
opigastrium. No palpable masses. 

Laboratory Studies: Red blood count 4,350,000; 
Hgb. 86 per cent; white cell count 10,600. Gastric 
analysis: amount 110 c.c.; freeHC155°; total acid- 
ity 73°; occult blood positive. 

X-Pay Examination: On July 10, 1943, a filling de- 
fect was demonstrated in the prepyloric region, with 
60 per cent six-hour barium retention. The duo- 


denal cap was not visualised. Impression: prepy- 
loric gastric lesion, possibly carcinoma (Fig. 7). 
On Oct. 12, 1943, the stomach and duodenum 
were essentially normal (Fig. 8). 

Gastroscopic Findings (July 14, 1943); Marked 
edema of the antral mucosa with considerable red- 
dening. No evidence of ulceration to suggest a 
malignant tumor. Impression; antral gastritis with 
edema (Fig. 2). 

Comment: This patient apparently had 
an acute edematous antral gastritis with al- 
most complete occlusion of the antral lu- 
men. This cleared entirely on a medical 
ulcer regime. It is impossible to determine 
whether or not there was an underlying 
prepyloric benign gastric ulcer. 

Case III; W. M., white male, age 36, admitted 
Feb. 20, 1944. 




Figs. 11, 12, and 13. Case IV. Roentgenograms made on Sept 21, 
1943, show persistent antral spasm and a small ulceration at the junc- 
tion of the antrum and pars media. On Oct. 22, 1943, there was very 
little change in the antral lesion. The patient had in the meantime 
been on a strict ulcer regime. Roentgenograms made Nov. 16, 1943, 
still show the antral lesion with ulceration . Symptoms were unchanged . 
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Chief Complaiitl: ]}lcccliiig peptic ulcer for three 
weeks. 

family History: Non-contributory. 

Past History: Irrelevant. 

Present Illness: For the jiast eight or nine years 
the patient had suffered from gaseous indigestion 
witli considerable Iiloating and discomfort; for 
the past seven years he had had epigastric burning, 
relieved by milk or food. X-ray studies made six 
yc.ars before admission were negative. Twenty- 
one days ago a sudden profuse hematemesis occurred, 
followed by another five days later. AIulti])le trans- 
fusions were given. 


persistent pylorospasm noted on the previous exami- 
nation had in great measure cleared. There was 
still definite thickening of the mucosa, especially in 
the antrum (Fig. 10). 

Gastroscopic Findings: March 21, 1944, hyper- 
trophic gastritis with ulceration (Fig. 3). June 1, 
1914, healing gastritis. 

Comment: This patient may be classified 
as Group 2, with ulceration. It is to be 
noted that he had rather severe gastric 
hemorrhage, apparently from the ulcerated 
hypertrophic gastritis. The second gastro- 



Fig. 14. Case IV. 

Physical Examination: The patient was well de- 
veloped and well nourished, pallid, but in no acute 
distress. No abdominal masses were palpable. 
There was some tenderness in the epigastrium. 

Laboratory Studies: Red blood cells 3,050,000; 
Hgb. GO per cent; white blood cells 8,600. Gastric 
analysis w'as not done. 

X-Ray Examination: On March 9, 1944, eighteen 
dap after admission, x-ray examination showed a 
filling defect involving the antrum and considerable 
irregularity and thickening of the mucosal folds. 
Ro definite ulceration was noted. The duodenal 
cap was deformed but no ulcer crater was seen. Im- 
pression; Prepyloric lesion, possibly hypertrophic 
gastritis (Fig. 9). 

On June 2, 1944, there was considerable improve- 
rnent in the appearance of the gastric' mucosa. The 


X50. 

scopic examination showed marked im- 
provement in the general appearance of the 
mucosa. There was only one small super- 
ficial ulceration and there was no evidence 
of bleeding. The patient is now symptom- 
free. 

Case IV: E. S. C., white male, age 61, admitted 
Sept. 24, 1943. 

Chief Complaints: Indigestion; loss of weight (25 
pounds in past six months). 

Family History: Irrelevant. 

Past History: Irrelevant as given by patient. 

Present Illness: The onset dated back about four 
to five weeks. There was slight intermittent pain in 
the epigastrium with a constant feeling that some- 


Section through benign gastric ulcer. 
Sec Fig. 4. 
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Fig. 15 (above). Case IV. Section through gastric 
mucosa and muscularis submucosa. Note extensive 
round-cell infiltration. XIOO. 

Fig. 16 (below). Case IV. Section through muscu- 
laris submucosa. Note extensive inflammatory reac- 
tion around ganglia and ganglion cell, indicated by 
arrow. X250. 


thing was vTong. The discomfort was not altered by 
food intake or alkalis. Appetite continued fairly 
good. 

Physical Examination: The patient was well de- 
veloped but somewhat undernourished, not acutely 
ill. There was slight tenderness in the epigastrium 
just below the xiphoid process. No masses were 
present. Heart and lungs were normal. 

Laboratory Studies: Red blood cells 4,750,000; 
Hgb. 94 per cent; white blood cells 6,400. Gastric 
analysis; amount 150 c.c.; free H Cl 9°; total acid 
27°; occult blood strongly positive. 

X-ray examination showed an ulcerating lesion on 
the anterior wall of the stomach at the junction of 
the antrum and media, possibty an early carcinoma 
(Figs. 11, 12, and 1.3). 


Gastroscopic Findings (Sept. 25, 1943): At the 
junction of the media and antrum on the anterior 
wall there was a sharply demarcated, irregular ulcer, 
measuring approximately 1.4 X 0.4 cm. in diameter. 
The adjacent mucosa throughout the antrum was 
nodular, red, and edematous. Impression: A 
malignant ulcer, such as lymphoma, or hypertrophic 
gastritis with ulceration (Fig. 4). 

Clinical Course: The patient was placed on a 
strict ulcer regime for a total of eight weeks, includ- 
ing bed rest for the first three weeks. X-ray and 
gastroscopic examinations were repeated Oct. 22 
and Nov. 16, 1943, with no appreciable change. 
Partial gastrectomy was done Nov. 26, 1944. 

Pathologic Diagnosis: Marked hj^pertrophic gastri- 
tis with benign ulcer. 

Gross Examination: An irregular sleeve resection 
of the pylorus was done, the resected portion meas- 
uring 12 cm. in width and 15 cm. in circumference. 
The irregularity consisted of an additional piece of 
gastric mucosa measuring about 50 mm. in diameter 
attached to the sleeve along the greater curvature. 
This appeared to be due to an additional cut through 
the stomach wall after a partial gastrectomy. The 
tissue proximal to the pyloric sphincter was edema- 
tous and thickened. No rugae were observed in this 
region. In the central portion of this area, approxi- 
mately 2.0 cm. proximal to the pylorus, and in the 
region of the incisura angularis was a superficial 
erosion measuring 2.0 X 3.0 mm. The mucosa was 
adherent to the submucosa and in the region of the 
ulcer presented a rather granular and wart-like ap- 
pearance. The duodenal portion of the specimen, 
which averaged about 20 mm. in width, was slightly 
thickened and more congested than is usually seen. 

Microscopic Examination: All sections of the 
stroma showed a marked increase in lymphoid infil- 
tration, especially near the muscularis mucosa (Fig. 
15). Germinal centers were seen in a few of the 
denser collections of lymphocytes. Sections through 
the eroded area showed a zone of granulation tissue 
which was being covered over by epithelium. A 
small amount of fibropurulent exudate was present 
on the surface (Fig. 14). The muscularis mucosa 
was somewhat distorted beneath this area. There 
was lymphocytic infiltration extending down around 
the sympathetic ganglia (Fig. 16). Impression: 
Chronic gastritis : superficial ulceration. 

Comment: This patient had all the clini- 
cal and roentgen findings of a prepyloric 
carcinoma. The gastroscopic appearance 
also was suggestive of a malignant 
lesion. The impression of the surgeon who 
did the resection was that it was a malig- 
nant infiltration. Histologic studies of 
the resected specimen showed a chronic 
hypertrophic gastritis with a benign ulcer- 
ation. 
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discussion and conclusions 

Three cases of antral gastritis have been 
selected for jiresentation from 57G cases 
studied gastroscopically. These have been 
verified by follow-up clinical studies and 
gastric resection. One additional case that 
roentgenologically and clinically had the 
appearance of antral gastritis is also pre- 
sented. Practically the entire catcgor}’- of 
sjTnptoms generally associated with gas- 
tritis, peptic ulcer, and gastric cancer has 
been found in these cases. The difficulties 
of differential diagnosis on the basis of 
the clinical historj^ physical examination, 
x-ray and gastroscopic examinations have 
been pointed out. Gastroscopy was most 
helpful in these cases. It should be used 
more frequently as a supplement to careful 
x-ray studies, and the results should be 
correlated wth the roentgenologic, clinical, 
and laboratory findings. If there is any 
doubt as to whetlier the lesion is benign or 
malignant after the findings have been cor- 
related, gastric resection should be done. 

Every case of antral gastritis possibly 
has malignant potentialities. By corre- 
lating our roentgenologic and gastroscopic 
findings with the clinical course, we can 
more accurately evaluate the prognosis of 
the disease. 

Note; I. am indebted to my wife^ Billie,, for. the. 
gastroscopic illustrations and to Dr. R. L. Holman, 
pathologist at Watts Hospital, for the photomicro- 
graphs and description of the pathological findings. 

Watts Hospital 
Durham, N. C. 
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DISCUSSION 

Ross Golden, M.D. (New York, N. Y.); Doctor 
Vaughan has dealt very excellently with the topic, 
which I think is one of the most intriguing problems 
we have; which is the diagnosis of antral gastritis 
and spasm and its differentiation from carcinoma. 

In one of the cases shown by Doctor Vaughan, ul- 
cer of the lesser curvature, above the antrum, was 
present. I have the impression that ulcer of the les- 
ser curvature proximal to the antrum occurs in one- 
third to one-half the cases with antral spasm and 
hypertrophj’ of the pyloric muscle. Some cases have 
ulceration in the antrum itself, in the narrowed re- 
gion. Here, the penetrating craters may not be 
demonstrated by x-ray examination, but are wide 
open in the specimen after resection. The only ap- 
parent explanation for this is that the spasm suc- 
ceeded in closing off the crater. If there is enough in- 
duration about the mouth of the crater, the spasm 
cannot dose it off and it will be visualized. I have 
ceased to be surprised when the pathologist finds a 
crater, under these circumstances, which I had not 
demonstrated in the narrowed antrum. 

Doctor Vaughan showed some very interesting 
cases in which the spasm was nicely relieved by 
treatment. In many we have seen, the treatment 
seemed to have no effect on the objective spasm, al- 
though the patient’s symptoms were improved. I 
wondered whether the response to treatment has to 
do with the duration of the disorder. Possibly 
spasm which persists for a long time becomes assod- 
ated with organic changes in the- antral .wall, which 
prevent relaxation, whereas in more recent cases the 
spasm can be relieved. 

The serious problem is to find out whether cancer 
is present in the narrowed antrum. One difficulty is 
that carcinoma may occur in association with the 
spasm of antral gastritis. In one of our cases cancer 
developed in the scar of a healed ulcer in a spastic an- 
trum which we had followed over a period of years. 
Gastroscopy is of high value in antral gastritis with 
spasm. Doctor Vaughan is to be congratulated 
upon his initiative in developing himself into a 
skilled gastroscopist and upon his excellent presen- 
tation. 

Walter W. Vaughan, M.D. (closing) : The most 
significant roentgenological finding in antral gastri- 
tis is an abnormality of the antral systole as demon- 
strated by careful fluoroscopy and serial films. It 
normally requires twenty-five to thirty seconds for a 
complete cycle in antral systole. 

The technic for gastroscopy with a flexible gas- 
troscope has been outlined in numerous articles and 
a few textbooks. The most important factor is care- 
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ful preparation of the patient. We use a moderate 
amount of sedation, combining morphine and atro- 
pine with one of the barbiturates in order to obtain 
as complete relaxation as possible. The throat and 
upper portion of the esophagus are anesthetized by 
surface anesthesia. The examination is done in the 
fluoroscopic room of the X-ray Department, where 
the desired degree of darkness may be obtained. A 
regulation fluoroscopic tilt table is satisfactory. The 
examination requires from two to five minutes. The 
majority of patients complain of less discomfort 
from a gastroscopic examination than from a routine 
fractional gastric analysis. 


The chief contraindications to gastroscopy are; 
(1) obstruction of the esophagus by intrinsic or ex- 
trinsic lesions; (2) subacute perforation of a gas- 
tric lesion; (3) coronary disease; (4) psychosis. 
It is the responsibility of the gastroscopist to see that 
the necessary studies have been made to exclude 
these contraindications before attempting an endo- 
scopic study of the stomach. 

The addition of gastroscopy to roentgenology in 
our department for the study of gastric lesions has 
been found to be of inestimable value in the con- 
firmation of suspected lesions as well as in differ- 
ential diagnosis. 



The Roentgen Appearance of Lobar 

and Segmental Collapse of the Lung 

n. The Normal Chest as It Pertains to Collapse^ 

LAURENCE L. ROBBINS, M.D.. and CLAYTON H. HALE, M.D. 

BoGlon, Mass. 


A BASIC understanding of both the gross 
and roentgenologic anatomy of the 
normal chest is essential to early recogni- 
tion and accurate evaluation of any disease 
process intliin tlie chest. It is tlie purpose 
of this paper, however, merely to empha- 
size the roentgen appearance of certain 
structures which are likely to change in 
shape, size, position, or contour when a 
lung, or any part of a lung, becomes col- 
lapsed. 

''i\Tiile some changes are only suggestive 
of, or consistent with, a decrease in size of 
a lung or any part tliereof, otliers, when 
clearly demonstrated, are almost pathog- 
nomonic of the presence of collapse. 

Our obser\'ations are based on a detailed 
study of approximately 1,200 cases of 
tumor, broncliiectasis, foreign body, and 
tuberculosis. The only cases of tuber- 
culosis that are included, however, are 
those in which a decrease in size of an in- 
volved lobe was marked. Postero-anterior 
and lateral roentgenograms on 160 healthy 
young adult hospital employees were also 
examined in an attempt to establish the 
variations which could be considered nor- 
mal. In 10 of this group, roentgenograms 
were taken during both full inspiratory 
and full expirator}’- phases of respiration. 
In approximately 300 of the abnormal 
group complete bronchographic studies 
were available; in 3 other persons a com- 
plete bronchographic examination during 
both full inspiration and full expiration 
was made. 

Because of the similarity of the ana- 
tomic structures of the two sides of the 
chest, each roentgenogram offers an imme- 
diate and, in the majority of cases, reliable 


means of discovering unilateral abnor- 
mahties. Comparison of an abnormal lung 
wdtli its normal opposite will often make 
possible accurate diagnosis of collapse of a 
lobe or a segment of a lobe. 

Heretofore, the variations from normal 
usually accepted as diagnostic of collapse 
of the lung were: (1) an abnormal shadow 
of increased density, (2) elevation of the 
diaphragm, (3) displacement or shift of 
the mediastinum, and (4) narrowing of 
the rib spaces. These variations have been 
thoroughly studied and presented in the 
past and require no further discussion at 
this time. Our study has demonstrated 
the importance of three additional ana- 
tomic factors: (1) the appearance and 
position of the hilar shadows, (2) the 
arrangement of the vascular shadows in 
the peripheral portions of the lung fields, 
and (3) the demonstration of the actual 
size of a lobe as determined by the appear- 
ance and position of the septa or fissures 
of the lung. 

Anatomically, the hih are approximately 
at the same level, -but roentgenologically 
the left hilus usually appears to be a few 
millimeters higher than the right (Fig. 1). 
This is due, for the most part, to the fact 
that the left pulmonary artery, which 
forms the upper margin of the left hilar 
shadow, is more clearly visuaHzed than the 
eparterial right main bronchus, which 
forms the upper margin of the right hilus. 
The vascular structures , as they leave the 
hilar areas may be distinguished, as a rule, 
as branches of blood vessels, the distribu- 
tion of which is more or less uniform. ' Any 
marked deviation in the position of the 
hilus and in the pattern of the adjacent 


* From the Department of Radiology, Massachusetts General Hospital, Boston, Mass. One of a series of papers 
accepted for publication in October 1944. ,• 
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Fig. 1. Chest roentgenogram of a normal, healthy 
adult. Arrows indicate the superior margin of each 
hilus and the visible portion of the minor septum. 

vascular structures strongly suggests spa- 
tial rearrangement within the lung. Such 
rearrangement frequently results in verti- 
cal displacement of the hilar shadow ; 
that is, in collapse of an tcpper lobe the 
hilus moves upward, and in collapse qf a 
lower lobe it moves downward (Fig. 2). 
When this occurs, one often has the im- 
pression that there has been a decrease in 
the size of the hilus of the involved lung. 
It is more likely, however, that this appar- 
ent decrease is due to the partial obscuring 
of the lung root by the shadow of increased 
density and by overlying structures, par- 
ticularly in those cases in which the hilus 
is depressed. 

The vascular structures in the periphery 
of the lung fields form a rather fine branch- 
ing network. On comparison of the two 
sides of the chest, the pattern in each is 
seen to be similar in general arrangement 
and in number of structures visible per 
comparable area. When spatial rearrange- 
ment occurs and one portion of a lung or 
lobe occupies a much greater area than 
normally, these vascular structures are 
separated (Fig. 3). This separation of the 


normal vascular network serves as a good 
index of the amount of rearrangement that 
has occurred. It is the greater amount of 
air between the vascular structures that 
accounts for the increased radiability 
which is usually interpreted as emphysema. 
Since this increased radiability is not al- 
ways apparent, however, the spatial re- 
arrangement within the lung is a more 
definite criterion for determining the pres- 
ence and degree of emphysema. 



Fig. 2. The left hilus is displaced inferiorly and 
obscured by the cardiac shadow. There is displace- 
ment of the mediastinum to the left, and the left dia- 
phragm is slightly elevated. This appearance was 
produced by collapse of the left lower lobe due to 
bronchiectasis, proved by lobectomy. 

In the majority of cases, it is possible to 
demonstrate the actual boundaries of the 
individual lobes of a lung by means of two 
roentgenograms. In the postero-anterior 
projeetion, determination of the exact 
lobar distribution of a lesion may not be 
possible, since obviously in the medial po- 
tion of the lung field, at all levels below the 
fourth thoracic vertebra, more than one 
lobe is projected on the same plane. Fluor 
oscopy and the lateral roentgenogram, 
however, will locahze the lesion accu 
rately. The approximating pleural sur- 
faces that define the various fissures are 
dense enough, when caught on the same 
plane as the central ray, to be recorde on 
the roentgenogram, standing out as parti- 



Enlargement of comparable areas of the lung field of Figure 2. Comparison of the two sides shows fewer 
vascular shadows per unit area on the left. 


Fig. 4. Arrows indicate the major and minor septa of the right lung and a small 
portion of the major septum of the left lung. 
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Fig. 5. The posterior portions 
of the right major and minor septa 
are demonstrated. 


tions between the lobes. The term septum 
or septa has, therefore, been considered 
roentgenologically appropriate and has 
been used in referring to these fissures. No 
attempt has been made to discuss anoma- 
lous septa. 

^ The major septa divide the lungs on each" 
side of the chest in much the same way, 
except that on the right side the middle 
lobe is a separate entity, . whereas on the 
left, the Kngula is not separated from the 
upper lobe and the lingular bronchus 
arises from the left upper lobe bronchus. 
In many persons, about one-third of the 
lower lobes is below the horizontal plane 
of the dome of the diaphragm and is 
thus not demonstrable on either single or 
stereoscopic postero-anterior roentgeno- 


grams. The amount of lung obscured by 
the diaphragm, however, varies -with the 
body build of the individual patient and 
with the phase of respiration at which the 
observation is made. 

The major septa are demonstrated only 
on the lateral roentgenogram (Fig. 4). In 
this projection, they run roughly from the 
level of the fifth thoracic vertebra (Fig. 
5) posteriorly to the most anterior portion 
of the diaphragm. (In supposedly normal 
young people, the inferior portion of a 
major septum meets the diaphragm at a 
point within 6 cm. of the anterior chest 
wall, but this observation may not be 
applicable in the older age group.) Roent- 
genologically, each major septum appears 
normally as an almost straight dividing 
line, with possibly a slight, gentle cmve, 
the convexity being in either direction. On 
the left side of the chest, the upper lobe Hes 
anterior to and above the greater septum, 
and the lower lobe below and posterior to 
it. On the right side, the upper and 
middle lobes He anterior to and above the 
greater septum, while the lower lobe Hes 
below it posteriorly. As a rule, one major 
septum can be distinguished from the other 
in the latera.l roentgenogram, since on the 
right side it is met by the minor septum; 
also, the leaf of the diaphragm which a 
septum meets can usually be identified. 
The major septa do not change appre- 
ciably in position or contour with various 
phases of respiration. . 

Both the postero-anterior and lateral 
roentgenograms are of value in demon- 
strating the minor septum, A portion of 
it, if not the entire septum, can be seen in 
both these projections in approximately 
90 per cent of those examined. This sep- 
tum appears as a gently curved line and 
forms the boundary between the upper and 
middle lobes. It extends from the anterior 
chest wall, at about the level of the anterior 
portions of the third to fifth ribs, pos- 
teriorly to meet the greater septum in the 
mid-chest. Although the posterior portion 
of the septum does not change its position 
during the phases of respiration, the an- 
terior portion moves upward during m- 
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spiration in proportion with tlie cliange in 
position of the sternum. 

A change in the position or curve of a 
major septum will become more readily 
apparent if it is compared in the lateral 
projection -vvitli tire septum on the oppo- 
site side of the chest. Any marked varia- 
tion in the position or contour of any sep- 
tum is strongly suggestive of spatial re- 
arrangement, and should be correlated \vith 
the study of tire appearance of the periph- 
eral vascular shadows and tlie position 
of the hilus on each side of tlie chest. 


conclusions 

The following changes from normal in 
anatomic structures are suggested as being 
of importance as they pertain to collapse 
of the lung, and partieularly to collapse of 
a lobe or a segment of a lobe : 

1. Change in the appearance and posi- 
tion of the hilar shadows. 

2. Change in the arrangement of the 
vascular shadows in the periphery of the 
lungs. 

3. Change in the position and contour 
of the lobar septa. 

Massachusetts General Hospital 
Boston 14, Mass. 





Fibrous Dysplasia of the Skull: 

A Probable Explanation for Leontiasis Ossea^ 

DAVID G. PUGH, M.D. 

Section on Roentgenology, Mayo Clinic, Rochester, Minn. 


O STEITIS FIBROSA is a term that has 
been used for many years to desig- 
nate any of a heterogeneous group of 
lesions of bone and is objectionable be- 
cause it thus lacks any specific connota- 
tion. Emplo 3 Tnent of synonyms, such as 
von Recklinghausen’s disease, fibrocystic - 
disease of the bone, and osteodystrophia 
fibrosa, has not been helpful, for these 
designations also have no definite and 
universally accepted meaning. The first 
great advance toward clarifying this con- 
fusing situation was made when it was 
recognized that h 3 ^perparathyroidism was 
present in certain cases of so-called osteitis 
fibrosa. The changes in bone resulting 
from h}'perparathyroidism and those at- 
tributable to other types of osteitis fibrosa 
were found to be dissimilar. It is now 
possible for roentgenologists to recognize 
hyperparath}Toidism in most cases in 
which the bones are involved and the}'- do 
not often confuse changes in bone resulting 
from that cause with those of other types of 
osteitis fibrosa. 

The next contribution toward a better 
understanding of osteitis fibrosa was made 
by Albright and his associates in 1937. 
They described a s}Tidrome which is 
characterized by osteitis fibrosa, pigmenta- 
tion of portions of the skin, and endocrine 
dysfunction. They recognized that this 
t}’pe of osteitis fibrosa was not due to hyper- 
parathyroidism and, therefore, called these 
lesions in bone “osteitis fibrosa dis- 
seminata” to distinguish them from those 
caused by hyperparath}Toidism, which 
■they called “osteitis fibrosa generalisata.” 
The syndrome described by -them has since 
been known as “Albright’s syndrome.” 

In 1938 Lichtenstein described poly- 
ostotic fibrous dysplasia. The changes in 


the bone -were identical with those of 
osteitis fibrosa disseminata. Lichtenstein 
and Jaffe, however, found that these 
lesions often occurred without any mani- 
festation of the non-skeletal components 
of Albright’s syndrome. They observed 
that often several or many bones were 
affected but that in some cases only one 
bone might be involved. Because of this 
last obserA’^ation, these lesions are now 
called ‘ ‘fibrous dysplasia of bone. ’ ’ If more 
than one bone is involved, -the dis-tribution 
may be indicated by adding the word 
“polyostotic” to the term “fibrous dys- 
plasia.” 

Lichtenstein and Jaffe described fibrous 
dysplasia of bone as a ■ developmental 
anomaly having its onset in childhood. 
l\rhen more than one bone is involved, 
there is a tendency for the lesions to be pre- 
dominantly unilateral, but in many cases 
there is extensive bilateral involvement. 
Pain, disability, and deformity are usually 
present, often due to pathologic fractures. 
"^Tien maturity has-been reached, there is 
either no further progression of the lesions 
or their progress is very slow. Pathologic 
fractures may occur at any time, however. 
The level of the serum phosphorus in cases 
of this type is normal. The concentration 
of serum calcium is normal or slightly ele- 
vated, and that of serum phosphatase 
moderately or greatly elevated. The in- 
crease in serum phosphatase is in direct 
proportion to the extent of the skeletal 
involvement. There is no evidence of 
hyperparath}woidism. Biopsy reveals that 
the medullary cavity of the involved bone 
is filled mth gritty, grayish-white fibrous 
tissue containing newly formed trabeculae 
of immature bone. The bone is expanded 


in part or throughout, and the cortex is 

Presented at tlie Joint Meeting of the American Roentgen Ray Society and the Radiological Society of 
North America, Chicago, 111., Sept. 24-29, 1944. 
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Polyostotic fibrous dysplasia. The lesions of the bones of the thorax and of the femur are typical 
of those in the remainder of the skeleton. See also Figures 8 and 9. 


thin. A long bone may be abnormalh' 
short. The pathologic changes in the bone 
tvith, perhaps, pathologic fractures, give a 
distinctive roentgenographic appearance 
(Figs. 1, 2, and 3). It must be emphasized 
that these lesions of the bone are not cysts, 
although, as a result of their radiolucency, 
they give that appearance many times. 

Lichtenstein and Jaffe stated that the ex- 
tent of these developmental defects varies 
greatly. In many cases only the bone- 
forming mesenchyme shows disturbed de- 
velopment. However, when there is more 
extensive disturbance, non-skeletal ab- 
normalities also may be present, and such 
changes as those of Albright’s syndrome 
are manifest. 

While there are objections to the term 
‘fibrous dysplasia of bone” and it is not 
an ideal designation, yet it does serve to 
emphasize that the lesions constitute a dis- 
tinct entity and it does replace the abused 
term “osteitis fibrosa” by one concerning 
wWch there is less confusion. It describes 
fairly adequately the pathologic process 
and indicates that these lesions are prob- 



Fig. 3. Polyostotic fibrous dysplasia. Roentgeno- 
gram of the femur and tibia showing the extreme change 
that may be present. 
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Figs. 4-7. Polyostotic fibrous dysplasia. The patient whose skull is shorni in Fipire 4 had typi tibia 
d 3 -splasia of much of the skeleton. Figure 5 is a roentgenogram of the skull of the patient rvhose femur 
are shown in Figure 3. Figure 6 is the skull of a patient with Albright’s syndrome. Note the 1^'°^ ® 
diblc and the obliteration of the right ethmoid and maxillary sinuses. Figure 7 is from a case with lesions 
skeleton similar in character to those shown in the skull. 

ably the result of a developmental defect, are also non-skeletal manifestations, the 
It does not carr}^ an^r implication of hyper- term “Albright’s syndrome” is satisfactory^ 
parath^Toidism. The rather general ac- The roentgenologic appearance of long 
ceptance of the name “fibrous d3’-splasia bones which are involved by polyostotic 
of bone” reveals a desire by many to avoid fibrous dysplasia has been described many 

the term “osteitis fibrosa.” lATien there times. On the other hand, sufficient atten 
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Figs. 8 and 0. Skull of patient sliowii in Figures 1 and 2. The osteomatoid change in the base of the skull 
should be compared with the fibrous appearing lesions in the vault and occiput. Figure 9 shows especially well the 
obliteration of the ethmoid sinuses and the left antrum. There is also deformity of the left orbit. 


tion has not been paid to the changes in 
the skull. Etter and Hurst found that 
next to the femur and humerus the bones of 
the skull are most frequently involved. 
The vault of tlie skull was involved in 7:i 
per cent of the 15 cases of Albright’s syn- 
drome recorded by Falconer and his associ- 
ates, and the face and tlie base of the skull 
in 67 per cent. 

The roentgenograms in cases of poly- 
ostotic fibrous dysplasia, with or vdtliout. 
Albright’s syndrome, which have been re- 
ported in the literature, show clianges in 
the skull that are distinctive and fairly 
consistent. Furst and Shapiro, Falconer 
and his associates, and Neller have briefly 
described the roentgenologic picture. 

OBSERVATIONS BASED ON STUDY OF CASES 

In order further to investigate fibrous 
dysplasia of the bones of the skull, the 
roentgenograms and clinical records in 5 
cases of polyostotic fibrous dysplasia were 
first studied. These cases were selected be- 
cause lesions of the skull were present. In 
one case, a diagnosis of Albright’s syn- 
drome had been made. The skeletal in- 
volvement in each instance was extensive 
and typical of the disease (Figs. 1, 2, and 3). 

The changes in the skull observed in the 


roentgenograms in tliese 5 patients were 
identical with those seen in cases reported 
in the literature. The lesions involving 
the vault, the occiput, and the mandible 
resembled closely the type of change which 
has been observed in the long bones in this 
disease. The bone had expanded and had 
the typical appearance that roentgenolo- 
gists have learned to associate with fibrous 
dysplasia. Some areas looked sclerotic, 
but generally the appearance was that 
once thought to be due to cyst formation 
but now known to be due to fibrous tissue 
(Figs. 4 to 7). 

The lesions in the frontal, sphenoid, 
ethmoid, and maxillary bones were differ- 
ent. In these regions the bone appeared to 
be densely sclerotic. It was abnormally 
thick, and the paranasal sinuses often were 
completely or partially obliterated. The 
density of the bone was often as great as 
that of an osteoma. For this reason it 
might be worth while to refer to this as an 
osteomatoid change caused by fibrous 
dysplasia of bone (Figs. 8 and 9). 

Lesions of the skull in polyostotic fibrous 
dysplasia may cause asymmetry of the 
vault or face. The deformity may be pre- 
dominantly unilateral, but there is almost 
always some bilateral involvement. De- 
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Figs, 10 and 11. Fibrous dysplasia of the skull. Figure 10 shows osteomatoid change in the left sphenoidal 
wings simulating the hyperostosis caused by meningioma. The lesion in the left half of the mandible helps identify 
this as fibrous_ dysplasia. Figure 11 shows enlargement of the left mandible, which led to roentgen examination of 
the skull in this case. The roentgenogram revealed obliteration of the ethmoid sinuses and left antrum and a lesion 
of the left temporal bone, as shown. 



• dysplasia of the skull, showing par- 

tial obliteration of the right antrum. Lesions of the 
right frontal bone and the right half of the mandible 
are also present. 


formity of one orbit is not infrequent, and 
there may be ocular proptosis. Promi- 
nence of the frontal bone, maxilla, or man- 
dible is often observed. 

Recently Lichtenstein and Jaffe have 
emphasized that fibrous dysplasia may be 
limited to a few bones or may even involve 
only a part of one bone. For this reason it 
seemed probable that lesions might occur in 
the skull without involvement of the re- 
mainder of the skeleton. A search of the 
records at the Mayo Clinic revealed that 
within the last five years 10 cases have been 
encountered in which the lesions appeared 
to be limited to the skull. In 7 cases the 
remainder of the skeleton was not ex- 
amined roentgenologically. In the other 3 
cases roentgenologic examination of the re- 
mainder of the skeleton failed to reveal 
other lesions. In no case were there 
sjanptoms referable to any part of the 
skeleton aside from the skull. Five of these 
patients were males and 5 were females. 
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Figs. 13-lG. Fibrous dysplasia of the skull. The patient shown in Figure 14 had, also, a lesion of the mandible 
which does not show’ in this roentgenogram. Figure 15 is an example of extreme osteomatoid change due to 
fibrous dysplasia. 


In each case the lesions of the skull de- 
veloped during childhood. There was no 
evidence of Albright’s syndrome. The 
lesions in this group were similar to those 
in the cases of polyostotic fibrous dysplasia 
studied previously. In fact, these also are 
to be regarded as examples of polyostotic 
fibrous dysplasia, since in each instance 
more than one bone of the skull was in- 
volved. Roentgenograms from 7 of these 
cases are reproduced in Figures 10 to 16. 
It is hkely that in some of these 10 cases of 
fibrous dysplasia lesions of other bones 
actually were present, also. Certainly 
this type of lesion in the skull should lead 


to roentgenologic examination of the entire 
skeleton. 

In many cases, fibrous dysplasia of bone 
is first detected when a pathologic fracture 
occurs. Diagnosis of the condition before 
the occurrence of this compHcation would 
be of great benefit to the patient, as proper 
precautions might prevent such an acci- 
dent. Recently Helfet has advocated the 
oral administration of soluble aluminum 
salts to bring about calcification of these 
lesions and thereby strengthen the bone. 
The theory behind this treatment is not 
accepted by many, but Ghormley and 
Hinchey, as well as Helfet, have observed 
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encouraging results with its use. More ex- 
tensive investigation is warranted. 

Among the cases encountered at the 
cHnic, is one which is especially interesting 
and illustrates well the need for complete 
roentgenologic examination of the skeleton 
when lesions of the skull are found. The 
patient, a boy of twelve, was seen at the 
cUnic in 1927, when a diagnosis of diffuse 
osteoma of the skull was made. A review 
of the roentgenograms of the skull showed 
the lesions to be those of fibrous dysplasia 
(Fig. 17). This patient had always been 
large for his age, and enlargement of the 
head had been noticed since he was five 
years old. Congenital syphiUs had been 
suspected as the cause of the skull lesions, 
but its presence was not confirmed. Areas 
of pigmentation were present in the skin 
on the back of the neck and over the 
sacrum. There was bony prominence of 
the lower part of the sternum, the fifth and 
seventh ribs on the right, and of a rib on 
the left. This case is, without much 
doubt, an example of Albright’s syndrome. 
Undoubtedly there was fibrous dysplasia of 
some of the long bones of the skeleton. 

LEONTIASIS OSSEA 

The similarity, or rather the identical 
nature, of the lesions of fibrous dysplasia of 
the bones of the skull and those lesions 
which have been called “leontiasis ossea” 
cannot be discounted. Furst and Shapiro 
noted this similarity but believed that the 
two ty’'pes of lesions could be distinguished. 
Falconer and his associates also mentioned 
the similarity and stated that leontiasis 
ossea is not a specific entity and might be 
due to polyostotic fibrous dysplasia in some 
instances. In cases of leontiasis ossea 
which have been reported in the literature, 
Uie roentgenograms of the skull reproduced 
invariably show changes identical with 
those of fibrous dysplasia. 

Since leontiasis ossea is not a specific 
disease but merely describes a type of de- 
formity, one cannot say that there is but 
one method of pathogenesis. In most 
cases, however, it seems to be due to fibrous 
dysplasia of the bones of the skull. 



Fig. 17. Fibrous dysplasia of the skull which was 
probably associated with Albright’s syndrome. The 
original diagnosis, made in 1927, was diffuse osteoma 
of the skull. 


CONCLUSIONS 

From this study the following conclu- 
sions are drawn : 

1. Lesions of the skuU associated with 
polyostotic fibrous dysplasia have a char- 
acteristic roentgenologic appearance. 

2. Fibrous dysplasia of the bones of the 
skull occurs at times without obvious in- 
volvement of the remainder of the skeleton. 

3. If fibrous dysplasia of the bones of 
the skull is found, roentgenologic examina- 
tion of the entire skeleton should be car- 
ried out. 

4. In most cases it seems probable that 
leontiasis ossea is a manifestation of fibrous 
dysplasia of the bones of the skull. 

Section on Roentgenology 
Mayo Clinic 
Rochester, Minn. 
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DISCUSSION 

Lieut. Comdr. John D. Camp, (MC) U.S.N.R. : 
Dr. Pugh’s paper illustrates, I think, the need 
for the continued interest of the roentgenologist in 
these bizarre bone lesions. We were able to segre- 
gate the condition of hyperparathyroidism from this 
group. Dr. Albright carried the matter further, 
with the recognition of the syndrome which now 
bears his name. 

I wasinteresled in a .short editorial comment inlast 
week’s issue of the Journal of the American Mcdiail 
Association [Sept. IG, 1944] in which it was sug- 
gested tliat Albright’s syndrome, as represented by 
these cases of fibrous dj-splasia that Dr. Pugh has 
shown, are all due to iieuroribromatosis or von 
Recklinghausen’s disease. I think a more convinc- 
ing argument will have to be put forth before most 
of us can accept that theor}-. 

Another important point concerning the group 
that Dr. Pugh discussed is the fact that these 
lesions occur in the young and that most of tliem 
show a tendency to regress in their rate of growth 
after puberty. This is especially significant in those 
lesions which Tve used to call fibrous osteoma of the 
nose and nasal sinuses. This is frequently a very de- 
forming lesion and is important to the radiologist be- 
cause, by giving adequate radiation therapy, he 
may be able to control its rate of growth. Thus, 
many of the disfiguring deformities of the face are 


minimized, since, as just pointed out, the lesion has a 
tendency to slow up greatly after puberty. 

Merrill C, Sosman, M.D. (Boston, Mass.): 
I would agree entirely with Dr. Camp in his dis- 
cussion of Dr. Pugh’s paper on the importance to 
roentgenologists of the recognition of this peculiar 
dysplasia of bone. \ATien Dr. Fuller Albright re- 
ported his series of cases from Boston several years 
ago, we had already collected 9 cases of that same 
disease in patients who had been sent to Dr. Cushing 
for his determination as to whether or not they 
harbored a meningioma. That is the one condition 
that is most apt to be mimicked or even so diagnosed 
W’hen fibrous dysplasia involves the cranial bones. 
We were working on those patients, getting biopsies 
and doing chemical studies, tending toward a paper 
on the subject, when Dr. Fuller Albright published 
his group, and we dropped the matter. Since then, 
however, we have seen six more cases. So there are 
fifteen in our little hospital in Boston. 

Many names have been given to this condition. 
Fuller Albright called it “osteitis fibrosa dis- 
seminata.’’ We called it “osteitis fibrosa locaJisata” 
because most of our cases were limited to the skull 
and even, like some of tliose of Dr. Pugh, to one side 
of tlic skull, particularly the perpendicular plate 
and the horizontal plate of the frontal bone, and 
occasionally the maxilla or mandible on the same 
side. Many of them had a definite depression of the 
eyeball. The orbit was partly overgrown by ab- 
normal bone so tliat the patient presented exoph- 
thalmos as a symptom of the deformity and some- 
times definite failure of vision due to the dislocation 
of the eyeball. 

I can add one thing to Dr. Pugh’s observations 
and Dr. Camp’s discussion, and that is that the 
groTvth of this abnormal bone can apparently be 
stopped and it can be turned into more adult bone 
by x-ray treatment, and this does not require a very 
large dose, 750 to 800 r. (I hope you will avoid the 
excessive doses which -we discussed in the thera- 
peutic section yesterday, which may produce brain 
damage.) Tliree of our group of patients had 
definite cysts. They were not neoplastic areas in 
the bone but a cystic degeneration. In two of them 
we did biopsies. The erroneous histological diag- 
nosis in one was giant-cell tumor and the other was 
called a myeloma. Both healed promptly with x-ray 
therapy. That is one indication of some possible 
benefit. 
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M ost papers on carcinoma of the thy- 
roid are from centers where great 
numbers of patients with th3n-oid disease 
are treated. The volume of patients 
seen and operated upon permits the ob- 
servation and treatment of a large number 
of early malignant neoplasms. The ex- 
perience with thyroid carcinoma in a gen- 
eral hospital is quite different. At Belle- 
vue Hospital only 64 cases of thyroid 
carcinoma have been seen since 1924 in the 
Radiation Therapy Department. These 
cases, unlike those seen at centers of thy- 
roid treatment, are for the most part far 
advanced. Many of the patients were 
referred from other institutions where sur- 
gery had been done but no radiation had 
been given until recurrence or metastasis 
occurred. 

There are many interesting and informa- 
tive papers on carcinoma of the thyroid. 
Lahey, Hare, and Warren (8, 15, 16, 27) 
have written a series of reports on the 
findings at the Lahey Clinic. In the most 
recent paper a series of 231 cases is sum- 
marized. Another series, that of the 
Cleveland Clinic, was recently reviewed 
by Portmann (23, 24), who reported 220 
cases seen since 1922. A third extensive 
series reported by Pemberton and his as- 
sociates (1, 18, 19, 20, 21, 22) consists of 
/ (4 cases seen at the Mayo Clinic be- 
tween 1907 and 1937. Welti and Huguenin 
(29) reported 88 cases, and Watson and Pool 
(28) 167. Many other excellent papers 
describe the unusual features of from one 
to hundreds of cases. 

INCIDENCE 

From a review of statistics, it might appear 
that the number of cases of malignant neo- 


plasm of the thyroid is increasing. Au- 
thorities are of the opinion, however, that 
this increase is more apparent than real 
and that advances in clinical and patho- 
logical diagnosis are largely responsible. 
The proportion of malignant lesions among 
thyroid tumors has been variously esti- 
mated at from 1 to 5 per cent. Lahey, 
Hare, and Warren found that their 231 
cases represented 1.2 per cent of 18,600 
thyroids operated upon. Crile and Crile 
(2, 3) reported 289 carcinomas among 
17,021 thyroid patients, or 1.69 per cent. 
These 289 cases constituted 3 per cent of 
nodular goiters. Pemberton found the 
incidence varying from 2 per cent in 1919 
to 4.9 per cent in 1937. Welti and 
Huguenin’s estimate is 1.3 per cent. 
According to Hare, deaths from thyroid 
cancer represent 0.66 per cent of all 
carcinoma deaths in the United States. 

The age incidence varies widely, cases 
having been reported from early childhood 
to the nineties. Moreover, it is becoming 
increasingly recognized that carcinoma has 
a predilection for the thyroid in childhood. 
Because of this, it is no longer customary 
to defer operation in children with thyroid 
nodules. The incidence is greatest be- 
tween the ages of forty and seventy, 
slightly less from thirty to forty and 
seventy to eighty. The occurrence of thy- 
roid carcinoma in the various decades 
among our 64 cases is presented graphically 
in Figure 1. The average age is about 
fifty years and is slightly lower in females 
than in males. There are far more cases 
among females, the ratio being approxi- 
mately 2:1 in large series. Of our 64 
cases, however, 32 were in males and 32 in 
females. Otrr youngest patient was born 
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witli a carcinoma of the thyroid (Case 1) 
and the oldest was eighty-three. 

PATHOLOGY 

One finds almost as many systems of 
classification of thyroid neoplasms as 
there are MTiters on the subject. Close 
analysis, however, shows the difference 
to be mainly one of terminology, for tliere 
is general agreement as to the types of 
neoplasm. The simplest classification is 
that of Pemberton. His classification, 
which is tliat of the Mayo Clinic, is as fol- 
lows: 

1. Papillar}’' adenocarcinoma 

2. Adenocarcinoma in adenoma (malig- 

nant adenoma) 

3. Diffuse adenocarcinoma 

4. Epithelioma 

5. Sarcoma 

Criteria of Maliguavcy: There is still 
some confusion as to the differentiation 
betiveen benign and malignant thyroid 
tumors. The subject has been clarified, 
however, by Graham (6), who set tlie 
following standards whicli may be used 
as criteria of malignancy; (1) local in- 
vasion of capsule or surrounding struc- 
tures; (2) recurrence of original tumor after 
surgerj’-; (3) metastasis to lymph nodes or 
distant structures ; (4) death due to tlie size 
of the tumor; (5) invasion of blood ves- 
sels. This last was Graham's outstanding 
contribution to the subject, for it may be 
easily recognized. He described the fol- 
lowing stages of blood vessel invasion: 
(a) gross thrombus; (b) gross erosion; (c) 
microscopic presence of cells or tissue in 
blood vessels ; {d) microscopic evidence of 
invasion of blood vessels other than 
capillaries or sinuses. 

Papillary Adenocarcinoma: Papillary 

adenocarcinomas comprise approximately 
30 per cent of malignant thyroid neo- 
plasms. The lesion is of low-grade to 
moderate malignancy. There is, how- 
ever, a tendency to early metastasis to the 
regional lymph nodes, and such metas- 
tases may be the presenting • feature 
while there is still no palpable tumor in the 


thyroid. This has led some to entertain 
the concept of lateral aberrant thyroids. 
Pemberton, however, considers such de- 
posits almost always metastatic from a 
primary thyroid lesion. Though they 
metastasize early to the lymph nodes, 
papillary adenocarcinomas are slow to 
spread to the lungs and mediastinum and 
rarely involve other organs. Histologically 
they are characterized by their papillary 
structure. Even when the tumors are 
not completely resectable, the prognosis 
is good, for they are radiosensitive. 





Fig. 1. Age incidence of 64 cases of carcinoma of the 
thyroid. 

Adenocarcinoma in Adenoma {Malignant 
Adenoma) : Approximately 50 per cent of 
malignant tliyroid tumors are the so-called 
malignant adenomas. They are of moder- 
ate malignancy, chiefly of grades 1 and 2,. 
though grades 3 and 4 are sometimes seen. 
The tumors vary in structure and are 
classed as fetal and alveolar or colloid. 
The majority are of the fetal type and are 
characterized by a variety of structures 
ranging from undifferentiated cords of 
cells to distinct follicles. Unlike the papil- 
lary adenocarcinomas, they are relatively 
late in reaching the lymphatics. . It is not 
until the capsule has been broken that the 
tumor spreads by this route to involve the 
lymphatics and regional nodes. However, 
because of the tendency to invade the 
venous channels, these lesions spread more 
rapidly by the blood stream and give a 
much larger percentage of distant metas- 
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tases. To this group may be assigned the 
cases which were formerly considered as 
“benign metastasizing goiters.” lAHien 
complete excision is possible, prognosis is 
good. Even those lesions which cannot be 
completely removed offer a fair prognosis 
because of their radiosensitivity. 

Diffuse Adenocarcinoma: In the larger 
series, diffuse adenocarcinomas comprise 
approximately 20 per cent of thyroid car- 
cinomas. It is this group which has been 


Squamous Epithelioma: Squamous epi- 
thelioma is most often the result of spread 
from neighboring structures. Through 
metaplasia, however, it may occur pri- 
marily in the thyroid, constitutiag per- 
haps 1 per cent of aU carcinomas of the 
thyroid gland. The prognosis is very poor, 
for complete excision is difficult and the 
lesion is resistant to radiation. 

Sarcama is extremely rare and accounts 
for less than 1 per cent of cases. It is un- 



described under various headings, including 
sarcoma. There is a wide variety of cellu- 
lar structure, from adult alveolar arrange- 
ment to undifferentiated, highly anaplastic 
invasive lesions resembling sarcoma. Dif- 
fuse adenocarcinoma is a more malignant 
Dqie of lesion than those described pre- 
%dously. Metastasis occurs by way of 
both the lymphatics and the blood stream. 
Because of their tendency to extend into 
the surrounding tissues, these tumors are 
more frequently recognized clinically than 
the other Dqies of thyroid cancer. They 
include the infrequent Htirthle-cell carci- 
nomas. 


usual for a patient with a th)U'oid sarcoma 
to survive as long as a ^'■ear. 

metastases 

Metastasis has been reported from the 
thyroid to most of the structures of the 
body. Spread occurs by direct extension, 
the lymphatics, the blood stream, or any 
combination of these. The organs affected 
are, in the order of frequency : the regional 
tymph nodes, mediastinum, lungs, bones, 
liver, kidney, pleura, and brain. Metasta- 
ses have also been described in the pan- 
creas, breast, spleen, and even the retina 
and palate. In one of our cases (Case II) 
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bone metastases appeared sixteen years six, seven, and eight different organs. (We 
after operation. Of our 64 patients, 15 consider the skeletal system as a single 
showed no evidence of metastasis, 22 had organ.) Figures 2 and 3 show the distribu- 
metastases in a single organ, 15 in two or- tion and incidence of metastases in our 
gans, 7 in three organs, and 1 each in five. 


senes. 
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CLINICAL PICTURE 

In a large percentage of thyroid car- 
cinomas, the diagnosis is made only at 
operation or even at subsequent pathologic 
examination. There is an inverse relation- 
ship between the stage of the disease and its 
clinical recognition. As clinicians are be- 
coming more aware of the entity, however, 
a greater percentage of early cases are 
being recognized preoperatively. There 
are certain diagnostic criteria which are 
pathognomonic, and others which are 
highly suggestive. 

(1) Recent enlargement of a pre-existing 
thyroid adenoma should always arouse sus- 
picion of malignant change. The appear- 
ance of a growing mass in a previously 
normal thyroid should be regarded with 
suspicion. It will be found that in the 
average case there is a history of stationary 
adenoma for years, with enlargement be- 
ginning only in recent months. 

(2) Pressure symptoms such as dyspnea 
and dysphagia are frequent complaints. 
Crile and Crile state that 82 per cent of 
their patients had pressure -symptoms. 
These are often quite out of proportion 
to the size of the tumor. 

(3) Hoarseness, resulting from involve- 
ment of the recurrent laryngeal nerve, 
is an important symptom. Benign thyroid 
tumors almost never cause paralysis of the 
vocal cords, whereas 15 to 20 per cent of 
patients with carcinoma of the thyroid 
manifest this phenomenon. According to 
Crile and Crile, abductor paralysis of one 
or both vocal cords in a patient with goiter 
who has not been operated upon is strong 
presumptive evidence of a malignant neo- 
plasm. 

(4) Firm consistency of the tumor is sug- 
gestive of malignancy. Some adenomas 
are firm, but they rarely have the stony 
hardness of adenomas which have under- 
gone mahgnant change. This is particu- 
larly significant if it represents a change in 
consistency. 

(5) Change in outline of the tumor is also 
important evidence. Invasion into and 
through the capsule may result in a firm 
nodular projection. 


(6) Loss of mobility of a previously mov- 
able tumor may also follow invasion of the 
surrounding tissue, with fixation to under- 
lying structures. 

Despite these diagnostic criteria, car- 
cinoma of the thyroid is stiU diagnosed 
preoperatively in less than 50 per cent of 
cases. 

differential diagnosis 

The chief conditions from which malig- 
nant lesions of the thyroid are to be 
distinguished are benign adenoma with 
hemorrhage and thyroiditis of the Riedel 
struma type. In the former the enlarge- 
ment will be more rapid than in malignant 
growth. In thyroiditis there are several 
points of differentiation. Though the gland 
may be stony hard, it does not lose its nor- 
mal contour. Secondly, the condition is 
usually diffuse, involving both lobes and 
the isthmus, which is unusual for cancer. 
Thirdly, regional lymph node involvement 
is rare in thyroiditis . 

Portmann has suggested a classification 
into stages which depend on the amount of 
involvement. He divides the cases into 
four groups. . Group 1 includes those cases 
in which a preoperative diagnosis of car- 
cinoma was not possible and in which the 
diagnosis was made only on histologic ex- 
amination. Group 2 includes cases without 
the usual clinical evidence of carcinoma, in 
which the diagnosis is suspected because of 
recent enlargement or because of the pa- 
tient’s age. In Group S there is clinical 
evidence of malignant growth extending 
beyond the capsule of the tumor but no 
distant metastases can be detected. Group 
If. is composed of those cases which have the 
qualities of Group 3 as well as clinical or 
roentgen evidence of distant metastases. 

Table I: Classification of 64 Thyroid 

C-ARCINOMAS 

Group 1 3 cases 

Group II 5 cases 

Group III 5 cases 

Group IV 51 cases 

In Table I we have hsted the distribution 
of our cases according to groups. It will be 
seen that the majority are in Group 4 ; very 
few are in Groups 1 and 2. 
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relation to hyperthyroidism 

The presence or absence of hyperthyroid- 
ism is not of value in dilTerentiating malig- 
nant tliyroid lesions from tliose wliich are 
benign. Crile and Crile feel that in the 
presence of hypertliyroidism a diagnosis of 
malignant growUi should be made with 
hesitancy. Pemberton, however, found 
evidence of hyperthyroidism with an ele- 
vated basal metabolic rate in 33. .5 per cent 
of his patients. Davis (-1) reported hyper- 
th)Toidism in 2S per cent of 50 cases. 
Others have confirmed this impression. Of 
our 64 patients, 25 per cent had an eleva- 
tion of the basal metabolism rate varying 
from 4-15 to -flOO, as well as otlier evi- 
dences of h)'pcrtJiyroidism. 

TREATMENT 

The ideal treatment is early and com- 
plete excision witli subsequent irradiation. 
Some cases whicli are inoperable may be 
rendered operable by irradiation. Recur- 
rent nodules should be excised and the 
tumor-bearing area irradiated. 

In radiation therapy, tlie aim is to give a 
cancerocidal dose to the tumor-bearing 
area and its lymphatic drainage. To do 
this in thyroid patients, we routinely treat 
both sides of the neck and the anterior 
and posterior mediastinum. Distant me- 
tastases are treated symptomat'cally. 

For the average case, the factors are: 
200 kv., 20 ma., 50 cm., 0.5 mm. Cu and 1.0 
mm. A1 or Thoraeus filter, with a portal of 
the size best suited to the patient. On each 
side of the neck we treat from the clavicle 
to the mandible. Over the anterior and 
posterior mediastinum we use 10 X 15 -cm. 
portals in the average case. We give either 
200 r to each of two portals or 300 r to one 
portal daily. All cases are treated to skin 
tolerance. After six to eight weeks, if the 
skin is in satisfactory condition, the treat- 
ment may be repeated. 

When there is residual tumor following 
the second course of x-ray therapy, we pre- 
ler to change the quality of the radiation 
by using pure gamma rays in the form of 
the 5-gram radium pack or a collar con- 


taining radium tubes. Subsequent therapy 
is given as indicated. 

The complications which arise are 
treated symptomatically. Epidermitis oc- 
curs toward the end of treatment. Thor- 
ough lubrication of the skin with a bland 
ointment is prescribed and this lessens the 
severity of the reaction. When the skin 
breaks down, aquaphor ointment is ap- 
plied. For severe pain, nupercain oint- 
ment is prescribed. For sore throat and 
laryngeal and tracheal irritation, gargles, 
bland foods, and nuperal lozenges are used. 
Should edema of the larynx occur, with 
obstructive symptoms, intubation should 
be tried and, if this is unsuccessful, trache- 
otomy should be performed. 

REPORT OF SELECTED CASES 

Case I: C. C., a nine-month-old white female, 
was first seen in our clinic on Dec. 20, 1940, with the 
following history. At birth, on March 12, 1940, a 
mass was observ'ed in the anterior portion of the 
neck. X-ray treatments of undetermined quantity 
and quality were given in the hospital and the child 
was discharged two weeks after birth with no reduc- 
tion in the size of the mass. At the age of six weeks 
she was readmitted because of continued enlarge- 
ment of the mass in the neck, which was beginning 
to cause dyspnea and stridor when the child became 
excited or cried. Physical examination at that 
time showed three masses, firm and clearly defined, 
3 to 5 cm. in diameter, one on each side in the ante- 
rior triangle and one in the mid-line of the neck. 
Though these were not fixed to the skin, there was 
fixation to the underlying structures. There were 
engorgement of the veins of the neck, respiratory 
stridor, and difficulty in swallowing. 

On April 20, 1940, operation was undertaken, and 
the masses in the neck were found to have the ap- 
pearance of thyroid tissue. They were surrounded 
by a dense capsule and were firmly fixed to the under- 
lying tissues in the peritracheal area. A subtotal re- 
section of the masses was performed. 

The excised masses were somewhat nodular in 
appearance, firm on palpation, with a capsule over 
two-thirds of their surface. On section, they showed 
a meaty, lobulated surface from which no colloid 
could be expressed on pressure. Microscopic ex- 
amination showed a diffuse picture of large cuboidal 
cells with an acidophil cytoplasm and small nuclei. 
These formed compact, small, and fairly uniform al- 
veoli. In some sections there was a more marked 
variation in the size and shape of the alveoli than in 
others. Only a scant fibrotic stroma was present. 
ITie basement membrane appeared intact. Diagno- 
sis: Adenocarcinoma of the thyroid of the Hurthle- 
cell type. 
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Table II : X-Ray Treatment of Case I 
(200 kv., 0,5 mm. Cu -j- 1.0 mm. A1 filtration, 0.9 h.v.L, 20 ma., 50 cm. T.S.D.) 

Field Treated 

Field Size 

Dose per 
Exposure 
(in air) 

Total 

Air Dose 

Interval 

Dates 



First Course 



Left neck 

5 cm. circle 

200 r 

1,600 r 

Daily 

12/20/40 to 1/13/41 



Second Course 



Right neck 

6 cm. circle 

200 r 

1,400 r 

1 area daily 

2/11/41 to 3/11/41 

Left neck 

6 cm. circle 

200 r 

800 r 

1 area daily 

2/11/41 to 3/11/41 

Post, mediastinum 

8 X 10 cm. 

200 r 

1,000 r 

1 area daily 

2/11/41 to 3/11/41 

Ant. mediastinum 

8 X 10 cm. 

200 r 

1,000 r 

1 area daily 

2/11/41 to 3/11/41 


The postoperative course was good, and the pa- 
tient was discharged on June 19, 1940. There was 
still pressure on the vital structures, however, as evi- 
denced by stridor when the child cried and difficulty 
in swallowing. For a short time after discharge the 
masses in the neck appeared to remain stationary. 
They then increased in size and caused further 
symptoms. ,The patient was admitted to Bellevue 
Hospital and was seen by us on Dec. 20, 1940. 

On the right, in the anterior triangle of the neck, 
there was a firm mass measuring 4X3X3 cm. 
Below this were several nodes, 0.5 to 1.0 cm. in 
diameter, which were freely movable. On the left 
was a mass 3X2X2 cm. Several nodes, about 
0.5 cm. in diameter, were palpable in each axilla and 
inguinal area. The veins of the neck were engorged 
and breathing was stertorous. X-ray examination 
showed a large soft-tissue mass on the right side of 
the neck, displacing the trachea to the left and com- 
pressing it. There was widening of the superior 
mediastinum. No evidence was obtained of metas- 
tases in the lungs or skeletal system. 

X-ray therapy was instituted on Dec. 20. A 5-cm. 
area, including the node on the left side of the neck, 
was treated, as shown in Table II. During therapy 
and subsequently there was little or no evidence of 
regression of the tumor. On Feb. 11, 1941, therapy 
was begun to an area 6 cm. in diameter in the right 
neck and areas 8 X 10 cm. in the anterior and poste- 
rior mediastinum, as shown in Table II. There was 
roentgen evidence of decrease in the size of the supe- 
rior mediastinal mass, but little change occurred in 
the size of the cerrdcal masses. Dyspnea, stridor, 
and dysphagia increased. On March 31, 1941, it 
became necessary to do a tracheotomy. Broncho- 
pneumonia developed and the child died on April 4, 
at the age of one year and three weeks. 

Case II: B. B., a 48-year-old white Rumanian 
Jeuish male, was first seen in our service on Dec. 16, 
1941, complaining of severe back pain which had 
been intermittent for a year. In 1923 he had a herai- 
thyroidectomy in another city, for hyperthjToidism. 
His basal metabolic rate at that time was -}-45. 
The pathological report was adenocarcinoma in 
adenoma. The patient was then well until Novem- 
ber 1939, when he again suffered from back pain, fol- 
low ed by the appearance of a mass over the dorso- 
lumbar area. There were pain and weakness of the 


legs and other evidence of tumor at the level of 
D12-L1. Laminectomy was done, and some tissue 
was removed for examination. The report was 
carcinoma metastatic from the thyroid to the spinal 
dura. Some relief of symptoms ensued, but back- 
ache persisted intermittently until the present ad- 
mission following a day of severe pain. The patient 
complained, also, of nervousness, irritability, trem- 
ors, and palpitation. 

Physical examination showed the following posi- 
tive findings:. Head: fine fibrillar}^ twitching of 
tongue. Neck: transverse scar with no evidence of 
thyroid enlargement or masses. Chest: cardiac en- 
largement; regular sinus rhythm. Back: 25-cm. 
scar over dorsolumbar spine, tender to pressure. 
Extremities: fibrillar}^ tremor of hands. 

The blood findings were not significant. The 
basal metabolism rate on Dec. 12, 1941, was -f-45, 
on Jan. 8, 1942, -f-38. 

Chest roentgenograms showed circular areas of 
increased density at both lung bases, suggesting 
metastatic deposits. There was a destructive proc- 
ess of the second left rib, with e.xtension to the 
pleura. D-11, D-12, and L-1 showed evidence of 
laminectomy. In the skull a circular osteolytic 
area was demonstrable, and the right femur showed 
a similar area of involvement. Radiation therapy 
was given as outlined in Table III. 

Some temporary improvement was observed dur- 
ing and after treatment, which was completed be- 
tween Dec. 16, 1941, and Jan. 2, 1942. On Feb. 3, 
however, the patient was readmitted with exacer- 
bation of pain and hyperthyroidism. Therapy was 
repeated as shown in Table III, second cotuse. Some 
improvement followed, but the patient remained in 
the hospital until April 20, 1942, when he was trans- 
ferred to another institution for custodial care. 
On Jan. 27, 1944, he was still alive. He complained 
of some pain in the right leg. He had been given 
radioactive iodine. The hyperthyroid symptoms 
were lessened and the basal metabolism was -f-G. 

Case III: N. S., a 25-year-old white Italian fe- 
male, was first seen in our clinic on March 10, 1938. 
In 1937 a swelling had appeared in her neck, which 
gradually increased in size. During the year of its 
development she became nenmus and irritable an 
experienced a choking sensation when she wore a 
collar, these symptoms being aggravated during the 
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Tadli; III: X-Ray Treatment of Case II 
(200 kv., 0.5 mm. Cu -f 1.0 mm. A1 filtration, 0.9 h.v.l., 20 ma., 50 cm. T.S.D.) 

Field Treated 

Field Size 

Dose per 
Exposure 
(in air) 

Total 

Air Dose 

Interval 

Dates 



First Course 




Dorsolumbar spine 

10 X 20 cm. 

200 r 

2,000 r 

Daily 

12/16 to 12/31/41 

Ant. rt. upper femur 

- Open cone 

150 r 

COOr 

Every 2d day 

12/22 to 

1/2/42 

Post. rt. upper femur 

Open cone 

150 r 

COOr 

Every 2d day 

12/22 to 

1/2/42 



Second Course 




Dorsolumbar spine 

S X 20 cm. 

200 r 

1,200 r 

2 areas daily 

2/3 to 

2/20/42 

Ant. rt. upper femur 

Open cone 

150 r 

1,200 r 

2 areas daily 

2/3 to 

2/20/42 

Post. rt. upper femur 

Open cone 

150 r 

1,050 r 

2 areas daily 

2/3 to 

2/20/42 


menstrual periods. She was also hoarse, particu- 
larh- in the moniing. 

The patient was admitted to the hospital on Aug. 
IG, 1937. Physical examination revealed a fullness 
over tlie thjToid cartilage and firm enlargement of 
the right lobe of the tluToid. The basal metabolism 
rate was —2. A diagnosis of adenoma of the thyroid 
was made, and on Aug. 17, a hemitluToidectomy 
was performed, with excision of a right lobe. There 
was a soft vascular swelling near the median border 
involving about half the lobe. Within this was a 
calcified area. Pathological examination showed 
adenocarcinoma in adenoma. The patient had an 
uneventful postoperative course and was discharged 
on Aug. 23, 1937. 

She was readmitted on Feb. 21, 193S, complaining 
of a recurrent nodule on the right side, at the site 
of tlie previous lesion. Examination revealed a 
mass 3X3 cm., finn and lobulated, suggesting that 
it was made up of multiple nodes. Operation on 
March 1, 193S, revealed a hard mass extending 
from the stump where the right lobe had been re- 
moved into the tissues laterally, and into the stemo- 
mastoid muscle posteriori)’. Though most of this 
mass was removed, some neoplastic tissue was left 
in the region of the stump. On the tenth post- 
operative day the patient was discharged and refer- 
red for radiation tJierapy. Pathologic examination 
of the mass showed a histologic picture identical with 
that of the original specimen. 

At the time therapy w'as instituted several small, 
stony hard masses were palpable along the right 
side of the neck in the thjToid region. 

The 5-gram radium pack was used, the factors 
being as follows; distance G cm., filtration 0.5 mm. 
Pf + 5.0 mm. Pb, 8 X 10 cm. portal. Treatment 
was given to one side of the neck daily for one hoim 
(5,000 mg. hours). Alternate sides were treated 
between March 10 and April 5, to a total of 50,000 
mg. hours to each side. Following treatment a 
marked erythema developed, but this cleared within 
a month. During this interval the mass in the right 
side of the neck became smaller and softer, though 
there was residual induration. 

On May 17, 1938, the patient was readmitted to the 
hospital and a radium collar was applied. This con- 
tained twelve 5-mg., 1.0-mm. Pt tubes with an active 


length of 2.2 cm. at 2.5 cm. from the skin. This was 
left on for forty-eight hours, giving a total of 2,880 
mg. hours. During the next six weeks there was fur- 
ther reduction in the size of the mass, and the skin 
reaction reached an erythema and subsided. The 
radium collar was reapplied as previously for forty- 
eight hours from June 22, to June 24, 1938. Fol- 
lowing this there was gradual disappearance of the 
indurated mass and by October 1938 there was no 
evidence of disease. All that remained was a 
smooth scar. The patient has been seen at regular 
interv’als and has shown no evidence of recurrence 
or metastasis. When last seen, in September 1943, 
she reported that she had reeently been married and 
was well and happy. 

PROGNOSIS 

The prognosis in thyroid carcinoma var- 
ies with the histologic structure and the 
stage of the lesion. The two histologic 
types which have the best prognosis are 
fortunately the most common — papillary 
adenocarcinoma being the most favorable 
and adenocarcinoma in adenoma second. 
Pemberton found an over-all survival rate 
of 77 per cent for operable cases and 29.1 
for inoperable cases at three years. The 
prognosis is, moreover, directly propor- 
tional to the classification according to 
Broders, that for grade 1 being best and 
for grade 4 worst. According to his 
group classification, Portmann found 100 
per cent of five-year survivals in Group I, 
68 per cent in Group II, 23 per cent in 
Group III, and 3.3 per cent in Group IV. 
For those receiving postoperative roentgen 
therapy the corresponding figures were 100 
per cent, 65 per cent, 33.3 per cent, and 
12.5 per cent. The survival rate among 
our patients, according to groups, is given 
in Table IV. 
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Table- IV: End-Results in 64 Cases of Thyroid 
Carcinoma 



Stage 

I 

Stage 

II 

Stage 

III 

Stage 

IV 

Number of cases. . 

3 

5 

0 

51 

Known alive under 

five years 


1 



Survived five to 

ten years 



1 

3 

Survived ten years 

or longer 

1 



2 

Known dead 


i 


32 

Presumed dead. . . 

2 

3 

4 

14 


SUMMARY 

Sixty-four cases of carcinoma of the 
thyroid seen in the Radiation Therapy De- 
partment of Bellewe Hospital since 1923 
are presented. The literature of the sub- 
ject is reidewed, with a discussion of the 
pathology and clinical picture. A plan of 
radiation therapy is offered. Three un- 
usual cases are recorded. 

Bellevue Hospital 
New York 16, N, Y. 


REFERENCES 

1. Broders, a. C., and Pemberton, J. de J.: 
Primary Osteogenic Sarcoma of the Thyroid Gland: 
Report of a Case. Surg., Gynec. & Obst. SO; 100-102, 
January 1934. 

2. Crile, G., and Crile, G., Jr.: Surgical 
Treatment of Malignant Tumors of the Thyroid Gland. 
In Pack, G. T., and Livingston, E. M.: Treatment of 
Cancer and Allied Diseases. New York, Paul B. 
Hoeber, Inc., 1940. Vol. I, pp. 643-659. 

3. Crile, G., Jr.; Tumors of Lateral Aberrant 
Thyroid Origin. J. A. M. A. 113: 1094-1097, Sept. 16, 
1939. 

4. Davis, H. A.; Thyrotoxicosis with Malignant 
Neoplasms of the Thyroid Gland: Clinicopathologic 
Study. Arch. Surg. 39: 435-447, September 1939. 

5. Gay, J. G. ; Carcinoma of the Thyroid, South. 
Surgeon 11; 685-690, October 1942. 

6. Graham, A.: Malignant Epithelial Tumors 
of the Thyroid, with Special Reference to Invasion of 
Blood Vessels. Surg., Gynec. & Obst. 39: 790-791, 
December 1924. 

7. Grosjean, W. a., and S.nyder, C. D.; Car- 
diac Metastases from Carcinoma of the Thyroid. 
J. Kansas M. Soc. 42 : 253-255, June 1941, 

S. Hare, H. F.: Radiation Treatment of Car- 
cmoma of the Thyroid. Am. J. Roentgenol, 46: 451- 
4o3, October 1941. 


9. Judd, E. S., and Phillips, J. R. : Curability of 
Carcinoma of the Thyroid Gland. Proc. Staff Meet 
Mayo Clin. 8: 493-495, Aug. 16, 1933. 

10. Kaplan, 1. I.; Benign Metastatic Bone In- 
volvement from Thyroid Tumors: Report of Two 
Cases. Am. J. Surg. 23: 559-562, March 1934. 

11. Kennedy, R. L. J.: Carcinoma of the Thy- 
roid in Children. J. Pediat. 7: 631-650, November 
1935. 

12. Kennedy, R. L. J.; Surgical and Medical 
Treatment of Exophthalmic Goiter in Children : Late 
Results. Am. J. Dis. Child. 60: 677-684, September 
1940. 

13. Kennedy, R. L. J.: Nodular Goiter Among 
Infants and Children. Tr. Am. A. Study Goiter, pp. 
322-326, 1940. 

14. King, W. L. M., and Pemberton, J. de J;: 
So-Called Lateral Aberrant Thyroid Tumors. Surg,, 
Gynec. & Obst. 74: 991-1001, May 1942. 

15. Lahey, F. H.; Carcinoma of the Thyroid. 
Am. J. Roentgenol. 46: 469-475, October 1941. 

16. Lahey, F, H., Hare, H. F., and Warren, S.: 
Carcinoma of the Thyroid. Ann. Surg, 112: 977- 
1005, December 1940. 

17. Levi.n, I.: Pathogenesis and Radiotherapy in 
Carcinoma of the Thyroid. Radiology 26: 436-442, 
April 1936. 

18. Pemberton, J. de. J.; Malignant Disease of 
the Thyroid Gland; Clinical Consideration. Ann. 
Surg. 87: 369-377, March 1928. 

19. Pemberton, J. de J.: Treatment of Car- 
cinoma of the Thyroid Gland. Ann. Surg, 100: 906- 
920, November 1934. 

20. Pemberton, J.' de. J. : Malignant Lesions of 
the Thyroid Gland: Review of 774 Cases. Surg., 
Gynec. & Obst. 69: 417-430, October 1939. 

21. Pemberton, J. de J., and Fricke, R. E.: 
Treatment of Carcinoma of the Thyroid Gland. 
Radiology 20: 213-219, March 1933. 

22. Pemberton, J. de J., and Lovelace, W. R., 
Jr.; Malignant Lesions of the Thjwoid Gland, S- 
Clin. North America 21: 1037-1062, August 1941. 

23. PoRTMANN, U. V.: Radiation Therapy of 
Malignant Tumors of the Thyroid. In Pack, G. T., 
and Livingston, E. M.: Treatment of Cancer and 
Allied Diseases. New York, Paul B. Hoeber, Inc., 

1940. Vol. I, pp. 660-671. 

24. PoRTMANN, U. V.: Experiences in the Treat- 
ment of Malignant Tumors of the Thyroid Gland. 
Am. J. Roentgenol. 46: 454-466, October 1941. 

25. Ross, J. P. : Carcinoma of the Thyroid Gland 

Growing into the Jugular Vein. Brit. J. Surg. 28. 
634-636, April 1941. , . , 

26. ^iiTH, A. M., Jr.; Carcinoma of the Thyroid. 
Virginia M. Monthly 69: 318-324, June 1942. 

27. Warren, S.; Classification of Tumors of me 
Thyroid. Am. J. Roentgenol. 46: 447-450, October 

1941. ‘ ^ f 

28. Watson, W. L,, and Pool, J. L.: Cancer or 

the Thyroid. Surg., Gynec. & Obst. 70; 103i-105Ui 
June 1940. , , . 

29. Welti, H., and Huguenin, R.: Malignant 
Tumors of the Thyroid Gland: Study of 88 Cases. 
West J. Surg. 47: 10-22, January 1939. 



Further Problems in X-Ray Protection 

I. Radiation Hazards in Photofluorography^ 
MILTON L BIRNKRANT, M.D.,= and PAUL S. HENSHAW, Ph.D.^ 


T he danger of excessive ex])osure to 
radiation in the operation of diagnostic 
roentgen equipment has been pointed out 
by a number of observers (Braeslrup, 1; 
Bell, 2; Ouimby, 3; Taylor, 4; the Inter- 
national X-ray and Radium Protection 
Commission, 5; the National Bureau of 
Standards, 6; "WHiite, Cowie and de Lori- 
mier, 7). Most of these reports have been 
concerned witli the radiation hazards asso- 
ciated u-ith roentgenoscopy. It is the pur- 
pose of this communication, the first of a 
series of three, to describe tlie exposure 
conditions which are more or less typical 
of photofluorograplty. Recommendations 
for the adequate protection of personnel 
operating photofluorographic units will be 
included in the third paper of the series. 

The radiation hazards associated with 
the operation of photofluorographic equip- 
ment are particularly severe. The volume 
of work is often large, sometimes reaching 
400 to 800 exposures daily. Furthermore, 
the quantity of radiation per exposure is 
considerably greater than that in standard 
chest roentgenography. Finally, the equip- 
ment is often portable and installation is 
of ^ temporary character, circumstances 
which are conducive to faulty protective 
measures. 

EQUIPMENT 

The investigations reported in this paper 
were conducted with one of the photo- 
fluorographic units being used by the 
Tuberculosis Control Division of the U. S. 
Public Health Service. The unit included 
a 200-ma. x-ray machine equipped with a 
rotating anode tube, with a housing con- 
structed of steel and lined with lead; a 
ead cone extending from the anode hous- 


ing limited the primary x-ray beam. Port- 
able V-shaped floor screens containing 
1 /16-inch sheet lead shielded the operator 
and positioners. The arrangement of the 
photofluorograph and protective screens is 
shown schematically in Figure 1. 

Measurements of the quantity of radia- 
tion received at various locations about the 
photofluorographic enclosure were made 
with a Victoreen ionization instrument em- 
plojdng both 0.25-r and 25-r ionization 
chambers. Calibration and leakage were 
checked prior to and during usage, and in 
most cases a sufficient number of exposures 
to give at least a half-scale reading were 
made. It is recognized that there is some 
question as to the reliability of the readings 
made with these ionization chambers when 
radiation of relatively long wave length, 
such as is customarily employed in diag- 
nostic radiology, is being measured. White 
el al. (7) have investigated this point and 
have found no serious error in the Vic- 
toreen chamber {i.e., no error greater than 
10 per cent) in the normal range of x-ray- 
tube voltages employed . in diagnostic 
radiography. 

MEASUREMENTS WITH 35-MM. AND 
14 X 17-inch TECHNICS 

To compare the quantity of radiation re- 
quired for 35-mm. chest photofluorography 
with that required, for ordinary 14 X 17- 
in. celluloid films, measurements were 
made by suspending ionization chambers 
over the chest anteriorly and posteriorly, 
with the patient standing in the usual posi- 
tion. 

With the 35-mm. technic, a series of 8 
patients were exposed, their chest diame- 
ters ranging from 19 to 26 cm. and aver- 
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to result from partial loss of primordial 
elements, and permanent sterility from 
complete loss. Since evidence of early 
germ cell destruction may be seen in 
animals that receive less than the dose re- 
quired to produce temporary sterihty, it is 
plain that functional sperm may be pro- 
duced in the presence of partial irradiation 
damage. Hence, although the threshold 
destructive- dose for certain immature 
germ cells may be relatively very lojv, that 
for the functional organ may be high. In 
any case, it is plain that there are dosage 
levels belo-vv -vvhich sterility -^viU not be 
produced. 

Anemia and Leukemia: Connective- 
tissue cells in mammalian organisms com- 
prise a complex and important series of 
cellular elements having important roles in 
metabohsm, immunity, repair, and other 
functions. Embryologically the various 
connective-tissue elements arise from the 
primitive mesenchyme, making it plain 
that the different blood elements, as 
er^dhrocytes, granulocytes, lymphocytes, 
and megakaryocytes, have a common 
origin. In normal hemopoiesis, however, 
different blast forms serve as the parent 
types for the various blood elements, the 
mesenchyme as a rule not functioning as 
hemopoietic tissue. Mesenchyme cells 
give, rise,- also, to cartilage, bone, fat, and 
fibrous connective tissue, but not only are 
these elements less sensitive to radiation 
but changes in them have less significant 
physiologic consequences in the organism. 
Thus, while the blood and other connective 
tissues may be closely related from the 
standpoint of origin, we shall here be con- 
cerned only with the blood and lymphoid 
organs the reticulo-endothehal system. 

The reticulo-endothehal system taken as 
a whole can, because it forms new cells 
continuously throughout hfe, be spoken of 
as a generative organ in much the same 
manner as we have spoken of the skin and 
testis as generative organs. Perhaps the 
most significant difference, so far as this 
discussion is concerned, is that the reticulo- 
endothehal system elaborates a variety of 
cell t3yes instead of only one. As we shall 


see, the developmental relationship' and 
length of hfe of these various cell types are 
of importance in deahng with the injurious 
action of radiation. 

When whole body x-ray irradiation is ad- 
ministered to mice, changes in the reticulo- 
endothehal system are manifested in a 
variety of ways. Alterations in the periph- 
eral blood may be observed after expo- 
sures as low as 50 r. During the first two 
to four hours after treatment, a shght rise 
in leukocyte (both neutrophil and lympho- 
cyte) level is manifested. Within eight 
to twelve hours, however, this changes to a 
leukopenia, which may persist as. long as 
two weeks or more (36). Differential cell 
counts disclose that the leukopenia is due 
mainly to lymphocyte loss. When doses 
in the range of 5 to 15 r are administered, 
some evidence of leukocytosis without sub- 
sequent leukopenia is obtained. On the 
other hand, larger doses (200 to 400 r or 
above) produce evidence of leukopenia 
without initial leukocytosis, the faU being 
due to loss of both lymphocytes and neutro- 
phils. Recovery to the normal range 
occurs, as a rule, in four to eight weeks, if 
the damage has not been too great. After 
repeated apphcation of doses of 200 or 400 
r, a condition of chronic leukopenia de- 
velops. Acute doses of 800 to 1,200 r pro- 
duce a severe leukopenia -within a few 
hours, and the result is usually fatal within 
a week or ten days. 

It has not been possible, of course, to ob- 
serve in such detail the changes which take 
place in human beings. It is known, never- 
theless, that in radiation workers who are 
occupationally exposed to small amounts 
of radiation daily persistent leukopenia 
develops, varying from the normal range 
to levels of 3,000 cells per cubic milhmeter 
of blood or lower, depending on the amount 
of exposure (37). In such cases the lym- 
phocytes show an increase or a decrease m 
number depending on the stage to which 
the injury has progressed. In some cases 
there is a shift to the left in the differential 
count, more than the usual number of 
myelocytes and blast cells being present. 
Of particular interest are those persons who 
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Vyl. 

show only mild changes and remain in an 
apparent state of good health. Wiclhcr 
their ability to resist disease and carry’- out 
other physiologic activity is impaired is 
not knoivn. 

The liistologic changes in mice following 
comparatively small doses (oO r) are mild 
but distinct. Nuclear fragmentation and 
necrosis of cells in the lymph nodes and 
spleen may be seen within two to four hours 
after acute exposure of the whole body. At 
six to twelve hours the cellular debris is 
accumulated in small dumps, prcsumabl)' 
by macrophage cells. At twenty-four 
hours, all evidence of cellular debris has 
disappeared, leaving a picture practically 
indistinguishable from tlic normal. When 
doses of 200 to 400 r are administered, the 
cellular disintegration is more extensive 
and the clumps of necrotic material at six 
to twelve hours are more numerous. Again 
the debris is cleared in twenty-four hours, 
but in tliis case there is a noticeable loss or 
apparent absence of small Ij’-mphocj'tes, 
leaving a solid mass of reticular tissue. 
Reappearance of lymphocytes takes place 
slowly, and at six weeks it is usually diffi- 
cult to distinguish irradiated from normal 
tissues. Following still larger doses, de- 
struction of reticular tissue as well as 
lymphocytes occurs. In these cases, the 
power of regeneration is impaired and a 
condition of aplasia may develop. 

boss of cellular elements takes place in 
the bone marrow as in the lymphoid organs, 
but -with certain variations. Cellular 
debris and accumulation of destroyed cells 
are not seen — only thinning of cellular ele- 
nients. Because of the rigid character of 
marrow spaces, sinuses develop as the cells 
sappear. Since the cells which remain 
s ow a greater proportion with ring-shaped 
nuclei, the loss may be regarded as result- 
ing mainly from the destruction of younger 
onns. Only slight evidence of bone mar- 
row loss can be detected in mice recei-ving 
OSes of 50 r, but the marrow spaces be- 
come practically devoid of cellular elements 
0 ov’ring 400 r. Recovery of this tissue 
emse ensues in a period of four to eight 
wee 's, if the destruction has not been 


severe. Such tissue changes may take 
place with little or no change in the erythro- 
cyte level of the circulating blood. 

The action of radiation on the reticulo- 
endothelial system may be summarized as 
follows. Radiation acts alike on the cells 
of the peripheral blood and hemopoietic 
organs, causing nuclear fragmentation and 
cell death. This appears to be true irre- 
spective of tlie size of dose, very small doses 
producing damage of so slight a degree as 
to go undetected by the usual means. 
.Small lymphocytes are the first to go, with 
neutrophils and blast forms following 
close after. Reticular cells are compara- 
tively much more resistant, and erythro- 
cytes are usually little affected even by ex- 
cessive exposures. The lack of effect on 
the erj’throcytes may be explained as 
follows. Since their life is relatively long 
and the regeneration of bone marrow rapid, 
it would appear that the latter is able, 
even after considerable damage, to regener- 
ate fast enough and resume hemopoiesis 
quickly enough to avoid the development 
of significant anemias. Also, it seems plain 
that, in the case of prolonged exposure, the 
rate of hemopoiesis may be greatly in- 
creased if necessary'- to compensate for 
continuous heaxT- loss of hemocytoblasts. 
The sudden and marked leukopenias may 
be explained on the basis of the short life of 
the leukocytes and the fact that, irrespec- 
tive of location, they appear to be destroyed 
outright by radiation. In this ease leuko- 
penia appears to develop as soon as the 
leukocyte reserve has been exceeded. A 
single dose of 60 r applied to the whole 
body of a mouse has been found adequate 
to destroy this reserve. 

The foregoing observations pertain to 
relatively acute effects. They are, how- 
ever, in part, true of the changes which 
precede the later complications of aplastic 
anemia and leukemia. The first of these 
complications appears to develop when the 
damage to germinal elements has become so 
severe that satisfactory regeneration can- 
not occur. Numerous cases of aplastic 
anemia have been seen in human beings as 
well as in animals after excessive exposure 
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to radiation. The second develops coinci- 
dent with or as a result of the regenerative 
growth which takes place. A number of 
experiments are now on record (38-41) 
showing that the incidence of leukemia in 
mice can be appreciably increased by whole 
body exposures to x-rays, and there is one 
report (42) indicating that in human 
beings the incidence of leukemia is higher 
among physicians than among the general 
population. It does not follow from the 
latter observation, of course, that radia- 
tion was the contributing agent, but since 
physicians as a group are exposed more to 
high-energy radiation than the general 
population, the observation is in accord 
with the experimental findings in mice. 

We may now return to the matter of 
developmental relationships in connective- 
tissue elements. If reticular tissues repre- 
sent the most primitive mesenchyme of the 
hemopoietic tissues, and the free lympho- 
cytes an intermediate stage between the 
reticular tissue and the variety of more ad- 
vanced forms, it would appear that in the 
skin, testis, and reticulo-endothelial sys- 
tem the parenchymatous cell loss results 
from two general causes: destruction of 
primitive cells by the direct action of radia- 
tion and loss by further maturation of cells 
which cannot be replenished. Further, 
since free l5mphocytes are more easily 
destroyed than the reticular cells, the re- 
sponse in the reticulo-endothehal system 
is similar to that in the testis, as the most 
primitive cells are more resistant than those 
shghtly more advanced in development. 
More careful studies of the skin may reveal 
that the intermediate stage in this organ is 
also more radiosensitive. 

Miitahoiis and Genetic InjuTy. The dis- 
eussion to this point has dealt entirely 
mth tissue or organ changes following ex- 
posure to radiation. Since tissue changes 
result largely from cell changes, it is im- 
portant to consider the nature of cell 
changes as well. In 1927 it was first shown 
that the genetic constitution of a cell can 
be altered by ionizing radiations (43) . The 
first experiments were carried out on the 
fruit fly, Drosophila melanogaster. Adult 


males previously exposed to radiation were 
allowed to inseminate normal virgin 
females. Offspring obtained from such 
matings were examined for abnormahties 
and a considerable number of individuals 
were found which showed unusual char- 
acteristics. Similar results were obtained 
when ova were irradiated instead of sperm. 
The changes were of the most diverse 
types. Some involved eye color, shape of 
wings, number of bristles, etc., some early 
development, and still others the first 
mitotic division after fertilization (44). 
Since such modifications become fixed in 
the germ plasm and are passed from parent 
to offspring through succeeding genera- 
tions, they are properly termed “muta- 
tions.” Various cytologic and genetic 
studies (45-47) have revealed that the cell 
alterations which give rise to mutational 
changes consist of chromosome alterations 
in the form of deletions, translocations, or 
inversions, and also of gene modifications. 
Extrachromosomal changes which affect 
the host organism or even the genetic line 
may also occur, but it has not been de- 
termined whether such changes are of sig- 
nificance or are transmitted indefinitely. 

The mutational changes observed in 
Drosophila were induced in germ cells 
which carried the alterations into the 
zygote. These alterations were then passed 
from one cell to another in the developing 
offspring until finally the new characters 
were manifested in the adult stage. Some 
changes induced in this manner occur 
earlier and cause abnormahties in develop- 
ment or in early cleavage (48-50). When 
the cell modifications are incompatible 
with Hfe, and death results, the original 
chromosomal or gene changes induced by 
the radiation are “lethal mutations. 
Abnormal cleavage usually results in early 
death of the cell or its progeny after a few 
additional divisions. IVhen the lethal 
change occurs in the zygote or early cleav- 
age stages of an oviparous animal, the 
cells simply disintegrate and disappear into 
the surrounding medium ; when they 
occur in viviparous animals, the embryo is 
either absorbed or aborted. Changes hav- 
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ing less immediate effects may result in 
monster formation, dcatli not occurring 
until late in development or even after 
birth. 

Radiation-induced mutations may occur 
in somatic cells just as they do in genn cells 
(51), but the consequences are xory differ- 
ent If exposure occurs during early cni- 
brj'onic life, tlic abnonnalities produced 
may be similar to those resulting from 
injur)' to the genu cells. If, on the otlier 
hand. e.xposurc occurs late in life, somatic 
cell mutations are not likcl)- to have signiff- 
cant consequences, that is, unless the cells 
become endowed witli powers of unlimited 
groniJi. Indeed, tliis explanation of cancer 
has not yet been entirely disproved. 

Considerable attention has been given 
to tlie dose-effect relationship in the in- 
duction of radiomutational changes in 
Drosophila. It has been found by numer- 
ous investigators (see 52 and .53 for 
summar)') that the reaction is typical of 
the mass-action law. This suggests that 
the reaction has no significant tlireshold 
and that there is no dose below which mu- 
tational changes will not be produced. As 
will be shown later, the implications of 
these findings have considerable bearing on 
the question of tolerance. 

Shorlemng of Life Span : Although it has 
long been knovm that radiation may' pro- 
duce lethal changes and that the length of 
life following exposure will var)' in a general 
way with dosage, there has been no syste- 
matic attempt to study this relationship 
until recently (54). Daily doses of 5, 10, 
15. 20, and 25 r were administered acutely 
to the whole bodies of mice five times 
weekly, from the age of three months until 
death. It was found that the length of life 
varied progressively in an inverse relation- 
ship to the size of the daily dose, even the 
animals receiving the smallest daily treat- 
roents shoivfng some reduction in longevity. 

s most appealing explanation of this 
reaction is that the regenerative capacity 
n cells is progressively depleted until a 
point is reached where the organism is 
unable to regenerate enough cells to sus- 

nm life, in such a case, one would expect 


to find in the tissues at death about the 
same degree of destructive changes, irre- 
spective of the size of the daily dose. 
Histologic studies, however, disclosed that 
the amount of tissue injury was not uni- 
formly the same in the different animal 
groups, but rather that it tended to vary 
directly with the size of the daily dose. 
WHiether the length of life is shortened by 
daily exposures of 1.0 r or 0.1 r has not yet 
been ascertained, although extrapolation 
of the curves suggests this as a possibility. 

DISCUSSION 

Several of the more distinct types of 
roentgen injury' have been described, and 
in a few instances the amounts of radia- 
tion required to produce various effects 
have been given. It is plain from the state- 
ments made, however, that the detailed 
nature of radiation injury in mamma- 
lian organisms is as yet very incompletely 
understood, and also tliat relatively little 
is known regarding the threshold doses re- 
quired to produce the effects now recog- 
nized. Under these circumstances, it is 
difficult to deal udth the question of toler- 
ance. Yet in practice, where decisions 
must be made, it is necessary to examine 
the facts and formulate opinions based on 
the most probable results. We shall now 
consider some of the underlying problems 
in\olved. 

Threshold vs. Non-threshold Reactions: 
From the evidence at hand, it seems clear 
that for irradiation-induced changes such 
as skin ulceration, sterility, and aplastic 
anemia, there are threshold dosage levels — 
that is, levels below which such changes are 
not produced. In this type of reaction one 
can speak with full justification of toler- 
ance doses, even though the actual amounts 
of such doses are not precisely known, and 
rightfully maintain the attitude that a 
person will be entirely safe if exposures do 
not exceed these amounts. On the other 
hand, for changes such as gene mutations, 
chromosome aberrations, and the outright 
killing of cells, there is a fair body of evi- 
dence indicating that threshold levels do 
not exist. In such reactions, the effect 
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appears to result from an all-or-none single- 
event type of action, such as the bullet-hke 
encounter of an energy quantum with a 
vulnerable spot in the cell. Thus, for any 
increment of dosage there must exist cer- 
tain chances of cell death, the frequency of 
which varies directly -with the dose. In 
such instances it seems more proper, as we 
have suggested before (8), to think in terms 
of “tolerance injmy” rather than “toler- 
ance dose.” The expression “tolerance 
injury” impHes correctly that acceptance of 
any tolerance dose, in the case of non- 
threshold reactions, is entirely arbitrary 
and based on the amount of injury one is 
willing to endure. ReaHzing that certain 
chances of genetic modification exist so 
long as any exposure occurs, the procedure 
in planning tolerance doses would consist 
simply in deciding on the degree of risk one 
is wMng to accept and the regulation of 
exposures accordingly. Such procedure 
would indeed be reasonably simple if in- 
formation were available concerning the 
kinds of mutation that occur and if the fre- 
quency of occurrence with respect to vari- 
ous increments of dose were known. 

Frequency of Mutation: It has been 
shown (55) that for a particular mutation 
in Drosophila which occurs spontaneously 
in approximately one of every thousand 
germ cells, the frequency of occurrence 
is practically doubled by doses of 35 r of 
x-rays. In other words, the frequency of 
mutation is increased from one in one 
thousand to two in one thousand by such a 
dose. Assuming that genetic injury in 
human beings might occur at a similar 
rate, the remoteness of such injury might 
appear to be so great as to have httle sig- 
nificance, since nearly a year would be re- 
quired to accumulate a dose of 35 r at the 
rate of 0.1 r per day. The probabihty of 
mutation may , however, not be so remote. 
In the first place, the figure for Drosophila 
pertains to only one kind of mutation, when 
actually a great variety of types exist, any 
one of which may have a frequency of oc- 
currence equal to or greater than that for 
which the figure was given. Of greater im- 
portance is the fact that genetic modifica- 


tions appear to accumulate not only during 
the hfetime of an individual (before repro- 
duction) but through succeeding genera- 
tions. In this way the long-term aspects 
of the problem become of particular in- 
terest. 

Whether genetic injury is accumulating 
more rapidly in human beings exposed to 
radiation than in those not so exposed is 
not known, although a few figures suggest 
this possibility. A questionnaire was cir- 
culated among radiologists some years ago 
by Hickey and Hall (56), requesting in- 
formation pertaining to the amount of pre- 
conception irradiation injury shown in the 
offspring of radiation workers. These 
authors stated that- of the 377 couples in- 
vestigated (usually only the husband com- 
ing in contact with radiation), 36.6 per cent 
were sterile. This figure may be compared 
with 19.7, which is the percentage of white 
women 15 to 75 years of age (married and 
unmarried) shown by the 1940 census (57) 
to be childless. Hickey and Hall stated 
further that, of the 262 children born to 
radiologist couples before radiation em- 
ployment, 2.6 per cent showed some form of 
abnormality, whereas of the 412 bom after 
such employment, 4.0 per cent showed 
abnormahties. Among the child-bearing 
couples, the average number of children per 
family was found to be 2.2 as compared 
with 3.0 for other physicians and surgeons 
living in comparable circumstances. Nau- 
joks (58) made a study of - 91 x-ray workers 
and found the percentage of sterility to be 
24.2 per cent, the incidence of abnormah- 
ties to be above normal, and the propor- 
tion of developmental defectives to be 
about 4 per cent. Taken as they stand, 
these results suggest that preconception 
irradiation injmy is aheady showing in the 
offspring of human beings. Since, how- 
ever, so many hazards are associated ^yith 
the coUection of this type of information, 
the imphcations arising therefrom must be 
accepted with considerable reservation. 

Attitude to Be Taken Regarding the 
Tolerance Dose: Confronted thus with evi- 
dence that for certain types of injury there 
is no safe threshold of exposure, what atti- 
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tude should be taken toward the exposure 
of healthy persons to ionizing radiations? 
hfliat significance does the present stand- 
ard of 0.1 r per day have? Tliere are 
tiiose who fear that 0.1 r per day is a 
dangerous level of exposure and urge that 
tlie pennissible exposure be lowered to 0.01 
rper day, or to zero if possible. This view 
is prompted largely by the fact that muta- 
tional changes are bclie\'ed to result in 
weaknesses rather than in strength and the 
feeling that a general racial weakening 
may ensue. There are others who point 
out that zero exposure can never be ob- 
tained, since our bodies arc continually sub- 
jected to earth and cosmic radiations at 
the rate of approximate!}' 0.001 r per day. 
Dropping the present standard by a factor 
of 10 leaves only a factor of 10 difference 
between the proposed new standard and 
the level of exposure to which man has 
been subjected during his entire ev'olti- 
tionar}' development. Reasoning thus, 
one has a tendency to regard lowering 
of the safety standard by a factor of 10 as 
being somewhat absurd and to assume an 
attitude of indifference. A few figures ai 
this point are illuminating. 

It has been pointed out by Martland 
(59) that 1.0 microgram of radium 
distributed throughout the body of a 
human being will have fatal consequences 
in five to fifteen years, by Rajewsky (60) 
that 0.1 microgram will have a distinctly 
deleterious though not fatal effect, by the 
U- vS. Bureau of Standards Handbook (61) 
that 0.01 microgram is considered the 
tolerance limit in the human body, and by 
Krebs (62) that the average human body in 
nuddle life contains approximately 0.001 
nucrogram of radium (the figure aetually 
^ven by Krebs was 7.5 X 10““ grams). 

us, in a general way there appears to be 
a actor of 10 difference between the lethal 
svel, the injurious level, the tolerance level, 
the normal level. These remarkable 
gures reveal perhaps more clearly than 
^'^cr before the comparatively narrow 
radiation exposure compatible 
. ^ ife and emphasize the care required 
^ regulating the permissible exposure. 


The limits of the protection problem are 
thus well bracketed. It is plain that some 
exposure will take place despite all that 
man can do to prevent it and further that, 
if the exposure exceeds certain levels, 
death will result. Where then does the 
present standard of 0.1 r per day lie on this 
scale? From a fairly broad background of 
experience, there is evidence that this 
amount of exposure will not produce skin 
ulceration, sterility, or dangerous blood 
changes. Whether such exposure will con- 
tribute to premature aging or how much it 
will increase the frequency of mutation is 
not known. On the basis of the figures just 
presented, there appears to be a factor of 
approximately 100 difference between the 
normal amount of radium in the body and 
the injurious amount. It would be inter- 
esting to transfonn the radium exposures 
into roentgen doses in order to compare 
radium and x-ray doses directly. Such a 
transformation, however, involves so many 
uncertain assumptions that little signifi- 
cance could be attached to the figures ob- 
tained. 

vSomc impression of the roentgen picture, 
nevertheless, may be gained by piecing 
together various facts. From the evidence 
presented, it is plain that 10.0 r per day 
applied to the whole bodies of mice appre- 
ciably shortens their life span, and from 
extrapolation there is reason to believe 
tliat daily exposures of 1.0 r per day may 
have injurious effects. The effects ob- 
tained with these exposures, then, may be 
considered comparable to the lethal and 
injurious radium exposures, respectively. 
The permissible dose of 0.1 r per day of 
x-rays, which is a factor of 10 less than the 
injurious dose, would be comparable to tlie 
accepted tolerance limit for ingested 
radium. As indicated above, the level of 
natural earth and cosmic radiations (0.001 
r per day) is only a factor of 100 lower. 
But in addition to the earth and cosmic 
radiations, our bodies are continually sub- 
jected to the radiation coming from the 
small amount of ingested radium, which 
tends to reduce this figure of 100. Thus, 
on the basis of the figures given, which in- 
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volve the assumption that the effects in 
mice and human beings are generally com- 
parable, there is some justification for be- 
lieving that in the case of x-rays, also, 
there is roughly a factor of 10 difference be- 
tween the lethal level, the injurious level, 
the permissible level, and the normal level. 
Let it be understood, however, that while 
these figures may be the best that can be 
brought forward at this time, they must be 
considered as exceedingly rough approxi- 
mations. They serve only as a working 
guide, suggesting that a factor of 10 differ- 
ence in exposure to ionizing radiations may 
have significant biologic consequences. 

But irradiation injury is a practical 
problem. Certain practices must be fol- 
lowed while further knowledge is being ob- 
tained. From the figures just presented, 
it is plain that 0.1 r per day Hes intermedi- 
ate to the normal and lethal irradiation ex- 
posures in a range which might reasonably 
be expected to be safe. Under these cir- 
cumstances and while the safety problem is 
being studied, it would seem most expedi- 
ent to continue with the present standard 
of 0.1 r per day until good reason is ob- 
tained for changing. Certainly an open- 
minded attitude should be maintained, for, 
as shown repeatedly in the discussion 
above, there is reason to beheve that some 
injury may be produced by continuous ex- 
posure to 0.1 r per day. 

This attitude ignores completely the non- 
threshold types of injvny. At the present 
stage, however, this seems the only thing 
to do, for three reasons: (1) It is plain 
that there is no possible way of avoiding 
radiation completely. (2) It is not known 
whether exposmres of 0.1 r per day increase 
the rate of mutation significantly. (3) It 
is not yet proved that the mutations caused 
by radiation are predominantly injurious. 
Regarding the latter, the great concern 
over long-range racial weakening does not 
seem entirely justified. Granting that 
evolution takes place in part by means of 
mutation and that radiation may increase 
the frequency of mutation, it does not 
follow necessarily that all or even most of 
the mutational changes will be detrimental 


to the race. It is important to keep in 
mind that all Hving things, including man, 
have risen to their present evolutionary 
level despite constant exposure to ionizing 
radiations coming from earth and cosmic 
sources. Hence, while it is recognized that 
radiation can and does cause serious 
genetic abnormalities and that some of 
these may contribute to weakness and 
be perpetuated indefinitely, one must con- 
clude that there are factors not yet fully 
recognized which act to counteract the 
accumulation of injurious effects. 

All things considered, it would seem that 
0.1 r per day is a reasonable safety level of 
exposure despite its humble origin. This 
would appear to be true especially for the 
famihar threshold types of injury and, on 
the basis of very fragmentary knowledge, 
to represent a reasonable risk in the case of 
non-threshold type reactions. Hence, for 
the time being, it would appear that efforts 
should be devoted more to maintaining the 
adopted standard than to changing it. 
However, in view of the fact that informa- 
tion regarding irradiation injury is accumu- 
lating rapidly, the advisability of making 
some kind of change should continually be 
kept in mind. 

SUMMARY 

The problem of radiation protection has 
been reviewed. 

It has been recognized (1) that various 
effects, such as skin ulceration, sterility, 
anemia, and even death may result from 
exposure to ionizing radiation in amounts 
not greatly exceeding those which accumu- 
late in comparatively short periods of time 
in various laboratories, shops, and clinics; 
(2) that for such effects there are threshold 
levels of exposure; (3) that other changes, 
such as premature aging and neoplasia, 
may appear long after exposure; (4) that 
for still other effects, irradiation-induced 
mutations, there appears to be no threshold 
level of exposure ; (5) that there is roughly 
a factor of 100 difference between the 
accepted permissible dose of 0.1 r per day 
and the cosmic and earth radiation to 
which everyone is continuously expose , 
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(6) diat slight changes in the blood picture 
can be found in apparently normal persons 
exposed occupationally to small amounts of 
radiation. 

The feeling is e.\prcssed that in the ab- 
sence of more complete information, every 
effort should be made to prevent exposure 
intensities exceeding the present accepted 
permissible level of 0.1 r per day and that 
an open mind should be maintained toward 
the necessity of lowering the present level 
if tliis is indicated by future developments. 

National Cancer Institute 
Bethesda, Md. 
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Further Problems in X-Ray Protection 

ni. Protective Measures in Photofluorography’ 
MILTON I. BIRNKRANT, M.D.,* and PAUL S. HENSHAW, Ph.D.s 


I N VIEW OF THE necessity for protection 
against stray radiation in photofluoro- 
graphic units (1, 2), the Tuberculosis Con- 
trol Division of the U. S. Public Health 
Serwee has developed a jirograin of jierson- 
nel protection which is herein described. 
In addition to the provision of adequate 
protective equipment, measures had to be 
taken to see tliat such equipment was 
properly used and tliat needless exposure 
was avoided. In doing’ this it was neces- 
sar}' to take into account the human factor 
of heedlessness and to see that operators 
had to take precautions whether or not 
they wished to do so. These steps having 
been taken, it ivas considered essential to 
detennine by ph)'sical means whether the 
protection provided was adequate. Fur- 
ther, in view of the shortcomings of the 
accepted permissible dose, it was consideri<I 
advisable to check workers for evidence i.i 
injur}^ It is believed that this program 
Mil provide not only the best possible 
protection but will yield much needed 
information concerning the problems of 
exposure and i^j^r}^ 

PROCEDURES 

Locahon of Equipment : Since the photo- 
fluorographic equipment in use is of port- 
able type, operators are directed first of all 
to give attention to its location and ar- 
rangement. Air}'-, spacious rooms, IS X 
20 feet or larger, are desirable. The 
equipment should be so arranged that the 
x-ray beam is directed toward an outside 
"^all, preferably toward a window. The 
x-ray machine should be at least 8 to 10 
^et from side walls in order to reduce re- 
ected radiation and provide adequate free- 
om of movement of patients and operators. 


AUgnmeul: Operators are instructed to 
check alignment with 14 X 17-inch films as 
dcscriljcd in the first paper of this series 
(p. 5(i5). In order to keep stray radiation 
at a minimum, the primary x-ray beam 
should be limited strictly to tlie field of the 
fluoroscopic screen. Such beams can be ob- 
tained by properly adjusting the position 
and angle of the extension cone. 

Unnecessary Primary Radiation: Some 
primar)' radiation escapes through the x- 
ray tuljc housing Isut, as shown in the first 
paper, this is not the most serious source of 
stra}’’ radiation. Occasionally “leaks” 
occur in the tube housing due to faulty 
construction, failure to keep all parts in 
place, etc. Operators are asked to check 
for leaks with films and to explore the field 
around the tube in order to know where the 
intensity is greatest. Holes in the tube 
housing should be covered ndth lead (or 
other adequate absorbing materials) and 
tiic beam of primary radiation confined 
strictly to the area of the fluorographic 
screen. The fact that a so-called "ray- 
])roof” tube is being used should not lead 
to a false sense of security, as the lead 
lusising of such tubes is intended to do no 
more than cut the escaping radiation to a 
reasonably safe level. Some idea of the 
quantity and quality of radiation that vrill 
escape from ray-proof tubes operated under 
a variety of conditions has been given 
recently in a paper by White, Cowie, and 
de Lorimier (3). From the measurements 
made mth and without the patient in place 
in front of the fluorographic screen, it was 
found that the chief source of stray radia- 
tion for the usual working conditions was 
not the tube but the patient (70 per cent). 
Hence, while it was recognized that a por- 
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tion of the stray radiation was of primary 
character, escaping through the tube hous- 
ing, this component was considered of minor 
significance and nothing further was done 
about screening in the immediate vicinity 
of the tubes. 

Protective Screens: Since the stray radia- 
tion from all soiurces was found by measure- 
ment to be several times more than 0.1 r 
for the average working day at various loca- 
tions where a technician might stand during 
exposure, lead screens (1.5 mm. thick) were 
provided. Workers were asked to arrange 
these so as to shield themselves from radia- 
tion coming both from the tube and the 
patient. Doses received behind the screen 
have been found by measurement to be 
well within permissible hmits, even for the 
heaviest daily schedules. Such equipment 
was provided, however, before it was 
known that the patient was the chief 
source of stray radiation. When it was 
reahzed that the character of this radiation 
was necessarily “soft,” it became obvious 
that such heavy lead screens were un- 
necessary to reduce exposures to the per- 
missible levels. The effective wave length 
of the stray radiation at a position lateral 
to and about 1.5 feet from the fluoroscopic 
screen was measured and found to be 
approximately 0.3 A. Hence, since it was 
necessary for our screens to reduce the 
intensity no more than five-fold, it became 
apparent that lead 0.1 to 0.2 mm. thick or 
iron 0.7 to 1 mm. thick is theoretically 
sufficient for this purpose. 

The Human Factor: Screens having 
been provided, the next problem was to see 
that they were used and used properly. In 
an effort to save the split second necessary 
to get fully behind the screens, or through 
indifference or unawareness, technicians 
often hold their heads and a portion of 
their bodies behind the screen, leaving the 
remainder of their person exposed (or 
vice versa). So far as certain types of in- 
jiu^'- are concerned (2), it probably makes 
httle difference which part of the body is 
irra^ated. For this reason, workers are 
advised never to so much as rest a hand on 
the outside of a screen dining exposures. 


In order to proteet operators, including 
the indifferent and careless, the control 
switch is rigidly fixed in the middle of the 
rear side of the operator’s screen. Simi- 
larly, when a positioner makes up part of 
the working team and a second screen is 
used, a foot switch (arranged also in the 
primary circuit) is located behind this 
screen. Thus, both workers must be in 
place behind their respective screens be- 
fore an exposure can be made. 

The Secretary’s Desk : As pointed out pre- 
viously, a person seated at a desk within 
a radius of 10 1/2 feet from the patient 
will accumulate radiation which exceeds 
the permissible level after 600 to 700 ex- 
posures. Hence, a screen is also provided 
for the secretary, or her desk is placed at a 
greater distance or behind either the oper- 
ator’s or positioner’s screen. 

Determination of exposure conditions by 
taking repeated and usually closely spaced 
photofluorograms of some convenient mem- 
ber of the staff has been found often to 
be a common practice. In a single 35- 
mm. photofluorographic exposure the sub- 
ject has been found to receive 0.9 r on the 
entrance surface, which is more than the 
permissible dose for an entire week. It is 
recommended that an aluminum ladder 
(Weyl, Warren, and O’Neill, 4) or a cop- 
per step tablet (Weidman and Kieffer, 5) 
be used for calibration purposes. Aetually 
sueh devices should provide even more 
satisfaetory cahbrations than the use of 
human subjects. If photofluorograms of 
an aluminum or copper scale are taken 
with equipment which has been stand- 
ardized and is giving satisfactory results, 
the films may be used for checking the same 
equipment or for calibrating new equip- 
ment. It is recommended that wire mesh 
be used for focusing the camera, and lead 
numbers for centering the primary beam. 
This source of needless exposure of human 
subjects to radiation may thus be elimi- 
nated entirely. If, however, cahbrated films 
and other material are not available and a 
human subject must be used, it is better 
practice to use patients, as they will not be 
subjected to repeated exposures. 
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Aciml Exposure of Personnel: The 
distribution of radiation in an x-ray room, 
is not always as expected. Unsuspected 
factors niay act to cliange the intensity of 
exposure at different locations. Further- 
more, technidans do not always follow 
instructions designed for their own protec- 
tion. Hence, it was considered necessary 
to measure tlie amount of radiation reach- 
ing each technician. This is being done by 
means of photograpliic films. Once per 
month each worker is supplied with a 
dental film from a common stock. This he 
is instructed to carry on liis person for a 
period of seven days, at tlie end of which 
time he writes his name, together with the 
inclusive dates and tlie number of roentgen 
exposures made during tliis interx al, di- 
rectly on the film jacket. The film is then 
returned to the central office, where it is 
developed in fresh solutions at 6S° F. for 
five minutes and placed on file for future 
reference. A graduated series of dental 
films exposed to known amounts of radia- 
tion (0.1 r, 0.2 r, etc.) has been prepared in 
order that comparisons may be made and 
some idea obtained of the amount of 
radiation received. As a rough measure, 
it may be noted that a dental film exposed 
to 0.7 r is darkened sufficiently to render 
difficult the reading of news print. WTiile 
the practice of carrying films has been in 
use only a short time, it has nevertheless 
assisted in discovering excessive exposure 
in a number of instances. 

Search for Injury: As made clear previ- 
ously (3), tlie full safety value of the 
present accepted standard of 0.1 r per day 
as a permissible exposure is not fully 
known. Hence, it has been desirable both 
as a protective measure and a research pro- 
cedure to obtain routine blood counts. 
Each worker has therefore been asked to 
submit a routine blood report (red cells, 
white cells, hemoglobin, and differential 
ceU count) each month, along with the ex- 
posed dental film . As yet blood changes 
constitute the most sensitive detectable 
response to radiation. The following 
criteria may be listed as evidence of blood 
injury ; a lowered leukocyte level, either a 


liigh or low lymphocyte ratio, and a shift 
toward less mature granulocytes (i.e., 
metamyelocytes, myelocytes, and blasts). 
The hazards of having blood counts made 
by various technicians are fully appreci- 
ated, but it is believed that some useful in- 
formation may nevertheless be obtained. 

Reports thus far have shown httle aside 
from slightly lowered leukocyte levels. 
Somewhat more than the usual number of 
individuals showed leukocyte counts in 
tlie range of 4,000 to 6,000 cells per cubic 
millimeter of blood. In view of the fact 
that such persons appear normal in all 
other respects, the question is raised as to 
whether such changes constitute a health 
hazard. Paterson (6) states that very 
few healthy subjects present a series of 
white cell counts averaging less than 
6,000, and that radiation workers who 
have an initial count above 6,000 are 
showing early signs of overexposure if the 
number of white cells through a series of 
counts averages below 5,000. He states 
further that in his opinion a leukocyte 
count of 4,000 or lower indicates definite 
and undesirable exposure injury requiring 
that some action be taken. 

SUMMARY 

The Tuberculosis Control Division of 
the U. S. Public Health Service has de- 
veloped a program of personnel protection 
in photofluorographic units. 

In the main this program consists of (1) 
provision of adequate protective equip- 
ment, (2) taking account of the human 
factor of indifference, (3) detection of stray 
radiation reaching each worker, and (4) 
watching for evidence of radiation injury in 
each worker. 

The protective equipment consists 
mainly of lead screens so located as to 
shield workers from the radiation coming 
from the x-ray tube and the patient. The 
human factors are handled in part by 
locating foot and hand switches behind 
the screens in such a manner as to require 
the workers to be in proper location when 
exposures are made. Stray radiation is de- 
tected by means of dental films worn by 
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each worker for a specified period each 
month. Evidence of injury is sought 
through routine monthly blood counts. 

Acknowledgments: The authors wish to ac- 
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Cowie for suggestions concerning the measurements 
presented in the first paper, and Henrj' L. Meyer for 
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appendix 

An educational film strip (55 frames on 35-mm. 
period film) has been prepared on the subject ‘ ‘X-ray 
Protection in Photofluorography.” A sound record 
accompanies the film strip and the presentation 
covers most of the material presented in this series of 
three papers. The sound strip method has been 
found to be an interesting and palatable means of 
disseminating facts and information to medical and 
technical personnel. The film, together with a suit- 
able projector and sound amplifier, may be obtained 


on loan, without cost, from the Tuberculosis Control 
Division of the U. S. Public Health Service. 

Tuberculosis Control Division 
U. S. Public Health Service 
Bethesda, Md. 
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A Teratoid Tumor of the Chest: A Case ReporT 

DAVE) S. DANN, M.D., IRA H. LOCKWOOD, M.D., HAROLD A. NEIBLING, M.D., and JOHN W. WALKER, M.D. 

Kansas City, Mo. 


A ccounts of mediastinal masses in the 
categor}’’ of ‘‘embryonal rest tumors” 
are becoming more frequent in the litera- 
ture; yet these cannot be classified as a 
common tumor. The use of roentgenog- 
raphy as a means of diagnosis has greatly 
increased the number of recognized cases. 
Harrington (1, 4) has reported a series of 16 


The following case is presented as 
representative of an anterior mediastinal 
tumor occurring as an incidental finding 
rather than to demonstrate the etiology of 
a clinical syndrome. 

A 19-year-old white male who had been doing 
manual labor two days previously entered tlie hos- 
pital complaining of fever and redness and swelling 



Figs. 1 and 2. Roentgenograms of the chest showing tumor and indieating its anterior position. 


cases, with correlation of the tumor tissue 
with the fundamental types. Other au- 
thors (3, 5) report isolated examples or 
smaller series. 

These tumors are classified according to 
the fundamental type of tissue from which 
they arise, namely ectoderm, endoderm, 
and mesoderm. They are sometimes 
designated loosely as dermoids, since they 
often contain more than one type of em- 
bryonal tissue. It has been suggested that 
the term teratoid is more appropriate. 

* Accepted for publication in October 1944. 


of the legs. In the past he had been well except for a 
slight cough occasionally productive of a reddish 
sputum, mild intermittent pain underneath the 
sternum, and some dyspnea on exertion. He was 
a well developed boy with a slightly flushed face. 
The pupils were equal and reacted to light and 
accommodation. The tonsils were hypertrophied 
and red. There was a foul odor to the breath. 

Examination of the chest showed the heart ap- 
parently enlarged, especially on the left side. The 
apex was beyond the mid-clavicular line. A murmim 
was heard obliterating the first sound and was 
thought to be botli presystolic and systolic in time. 
It was not particularly harsh in character. 

Both lung fields were clear and no rales or changes 
in breath sounds were noted. Examination of the 
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Fig. 3. Kymographic study showing transmitted 
pulsation. 


abdomen was essentially negative. The liver and 
spleen were not palpable. There was a suggestion 
of edema of the lower extremities. 

The blood pressure was 134/70; temperature, 
101.6°; pulse, 105; respirations, 20. The blood 
showed 13.5 gm. hemoglobin; 12,300 leukocytes 
with 80 per cent neutrophils and 20 per cent 
lymphocytes. Blood chemistry; sugar, 105 mg. 
per cent; creatinine, 1.9 mg. per cent; N.P.N., 37.5 
mg. per cent. The albumin was 4.5 gm. per 100 c.c. 
of blood; globulin, 2.24; fibrinogen, 0.45; total 
protein, 7,190 with an albumin-globulin ratio of 2.0. 
Blood cultiues on several occasions were negative. 
The sedimentation rate was 10 mm. in sixty minutes. 
Urina,lyses were essentially negative on several 
occasions. Subsequent blood studies were within 
the normal limits except for the sedimentation rate. 
Seven, ten, fourteen, and tw’enty-one days after en- 
trance tliis was 21, 16, 14, and 10 mm., respectively. 

Several electrocardiograms showed right axis de- 
viation and the PR interval of one exceeded 0.20 sec- 

Postero-anterior and left lateral roentgenograms 
of the chest showed a well circumscribed homo- 
geneous mass in the anterior thoracic cage, overly- 
ing the left heart border. Kymographic studj' of 
this mass showed the pulsation along the left border 
of the heart to be transmitted rather than expansile. 

Bronchograms made after the instillation of 
iodized oil showed that there was neither extrinsic 
nor intrinsic involvement of the bronchi. 

The findings suggested tire possibility of a tumor 
of the anterior mediastinum lying within the cate- 


gory of embryonal rest tumors. Hodgkin’s or re- 
lated lymphogranuloma could not be excluded nor 
could primary or secondary tumor of the pericardium 
or the myocardium (5) . 

Bronchoscopic examination revealed evidences of 
some extrinsic pressiue on the lung structures about 
the region of the juncture of the upper and middle 
lobes, but no intrinsic lesion was noted. Pulsations 
about this area were suggestively increased. 

An operation was performed after all examinations 
revealed a tumor which was probably resectable. 
The left fifth rib was resected, the thorax was 
entered through the rib bed, and the lung was de- 
flated. An oval tumor about 5X9 cm. was found 
attached to the upper and lower lobes on the left in 
the interlobar space and to the pericardium adjoin- 
ing. The mass was freed from the pleura and peri- 
cardium by blunt and sharp dissection. Cut section 
showed a verj^ thin cyst wall; the center of the cyst 
was filled with an amorphous reddish-brown ma- 
terial. Microscopic examination revealed an un- 
classified cyst of mesodermal origin. 

DISCUSSION 

Clinically the differential diagnosis of 
teratoma is difficult, unless the tumor 
ruptures into a bronchus with expectora- 
tion of teratoid products, as hair, teeth, or 
sebaceous material. Several features, how- 
ever, are often present. The patient is 
usually in the younger age group. Dysp- 
nea, per se, is not of great diagnostic value, 
although combined with symptoms of 
pain it may be of aid. Pain was found in 
one series (1) to be the chief complaint 
and is more severe in malignant tumors. 
Hemoptysis as a symptom may be ex- 
plained on two bases : it is probably more 
commonly due to erosion of an air passage 
by the tumor, .but it has been suggested 
(2, 3) that venous congestion alone, due to 
tumor size, may result in hemoptysis. 
In our case, the latter is perhaps the best 
explanation. Laboratory procedures are of 
little help. 

Correlation of symptoms reveals a pa- 
tient in the younger age group, complain- 
ing intermittently of some retrosternal 
discomfort and dyspnea, with occasional 
attacks of hemoptysis, all of which can be 
tentatively ascribed to a tumor in the 
mediastinal area. 

The roentgen diagnosis of embryonal 
rest tumors is difficult, if not at times im- 
possible, because their morphological char- 
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acteristics are so variable. Most authors 
state that they are more commonly lo- 
cated in the anterior mediastinum than in 
tlie posterior and that an anterior medi- 
astinal mass is more likely to produce 
symptoms than one in the posterior 
mediastinum. 

The size of the mass may vary con- 
siderably. That in our case is but a 
“youngster” compared with those de- 
scribed by Harrington (1), Wheeler (7), 
Doran and Lester (6). The tumors vary 
from the size of a small walnut to a mass 
involving the entire tlioracic cage on one 
side. Occasionally they may be bilateral, 
the extent of their growth hmited only by 
the thoracic cage. Doran and Lester (6) 
reviewed the hterature and found that 
they may exceed 7 to 8 kg. 

The shape of the tumor also varies. The 
shadow cast upon the roentgenogram is 
smooth and well defined but may be ob- 
scured by densities caused by pathological 
reaction of the lung and surrounding 
structures. This gives an ill-defined 
shadow or the impression of lung tissue 
consoHdation or even fluid. Wheeler (7) 
reports a case in which a cystic tumor of 
this type communicated with the pleural 
cavity to give the roentgenologic picture of 
pleural effusion. 

Differences in the consistency of the 
tumors occur, but all have a tendency to 
cystic change. For this reason the shadow 
cast upon the roentgenogram may be 
mottled or homogeneous. Occasionally 
one might be fortunate enough to see a 
cyst with a fluid level. The well differ- 
entiated types may show teeth or bone, in 
which event the roentgenogram is diag- 
nostic. However, the radiologist is usually 
not so fortunate, and the diagnosis will rest 
on exclusion of other types of tumor. 

The differential diagnosis lies among the 
following conditions: lesions of the lym- 
phogranuloma series and malignant tumors 
with a tendency toward local invasion; 
aneurysms; tumors of neurogenic origin; 
benign lesions of the adjacent or pul- 
monary structures, such as fibromas or 
lipomas. Harrington (1, 4) has repeatedly 



Fig. 4. Roentgenogram of chest after surgery. 


emphasized the use of the roentgen ray as 
a therapeutic test to exclude lympho- 
blastoma and related diseases. It must 
also be said that with the increasing tend- 
ency to exploratory thoracotomy a val- 
uable means of both early diagnosis and 
treatment is presented. Mortality rates 
in selected cases are sufficiently low to 
make the procedure encouraging. 

4949 Rockhill Road 
Kansas City, AIo. 
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Neurofibroma of the Cauda Equina:^ Report of a Case 

MAJ. RAPHAEL POMERANZ, M.C., A.U.S. 


P KIMARY NEOPLASTIC lesions arising from 
the spinal cord, nerve roots, and me- 
ninges comprise about 15 per cent of all 
central nervous system tumors. Among 
35,000 autopsies in Vienna, Schlesinger 
(1898) recorded 994 tumors of the central 
nervous system, of which 151 were spinal 
cord neoplasms. Ewing (1931) collected 
400 spinal cord tumors ; out of that 
number 37, or 9 per cent, were neuro- 
fibromas. Peers (1936) found 4 intra- 
medullary spinal cord tumors in 10,592 
autopsies. Adson (1939) reported 557 
intraspinal neoplasms; 163 of these, or 
29 per cent, were neurofibromas. Of 275 
spinal cord tumors removed surgically, 
Elsberg (1941) classified 59 as peri- 
neurial fibroma or neurofibroma. Of these, 
54 were intradural neurofibromas; only 5 
were extradural. 

The case to be reported here represents a 
simple intradural circumscribed neuro- 
fibroma originating from the cauda equina, 
in a young soldier, recognized preopera- 
tively and classified chiefly through the 
medium of myelography with Panto- 
paque. 

Grossly, a neurofibroma is a circum- 
scribed, encapsulated lesion, varying in 
size, arising from nerve-sheath cells. It 
may be single or multiple, benign or malig- 
nant, simple or plexiform, and may involve 
either the central or peripheral nervous 
system. Microscopically, elongated cells 
are demonstrable, showing a parallel ar- 
rangement of their nuclei, called palisad- 
ing. Occasionally this tumor may show 
degenerative cystic change. If it arises 
from the perineurial connective tissue it is 
called a perineurial fibroblastoma. It may 
occur at any age, but single lesions are 
more common in the earlier age g;roup. If 
it develops within the spinal canal, its 
symptoms depend on its location, size, and 
the amount of pressure it exerts on the 


spinal cord or nerve roots. It may be 
intradural or extradural, may be globular, 
bulbous, fusiform, or dumb-beU shaped. 
Neurofibromas of the cauda equina are less 
common than similar tumors in other parts 
of the spinal canal. They may occasion- 
ally reach large size, producing extensive 
bone destruction involving several verte- 
bral segments. 

CASE REPORT 

A 23-year-old soldier was inducted into the Army 
about two months prior to admission to the hospital. 
Five years earlier, after an effort of lifting, he ex- 
perienced low-back pain. This had recurred on 
several occasions following similar effort. Two 
years before admission a severe attack followed a 
fall on the back, from a low truck. The attacks 
lasted two to three weeks, but in the long intervals 
between attacks the patient was relatively free of dis- 
comfort and able to carry on his routine duties on 
the farm. The attack was in the nature of a severe 
burning pain in the lumbosacral region, radiating to 
the right side of the scrotum, and the anteromedial 
aspect of the right thigh, with inconstant numbness 
and tingling sensations in the lateral aspect of the 
right thigh and muscle twitching in that region. The 
pain was aggravated by twisting and bending 
movements of the trunk, jarring of the body, and by 
coughing or sneezing. A few days after induction 
into the Army, on undertaking required calisthenics 
the patient experienced an especially severe seizure, 
completely incapacitating him. He was thereupon 
admitted to the Neurosurgical Service of Hoff 
General Hospital, in June 1944, and later trans- 
ferred to Birmingham General Hospital, 

Physical Findings (Capt. Edwin R. McKnight, 
M.C.); The patient, a rather small man, walked 
with a guarded gait, the head bent forward and the 
back rigid. His neck showed no deformity, but 
quick movements of the neck or compression of the 
internal jugular veins caused excruciating 
the middle of the lumbar spine (Naffziger s sign). 
This pain was augmented by sudden release o 
jugular compression. The spine was rigid, i 
showed no gross deformity but marked limitation o 
motion due to muscular spasm. Percussion ■* 
ness was noted over D-12 and L-1. J 
general weakness of both lower extr-'’ ■ 
muscle atrophy of both thighs, more.pr^ 
the right side. Lasfegue’s sign was 
sides; Kemig’s sign was negative 
reflexes of the lower extremities • 
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1 Accepted for publication in September 1944. 



Figs. 1 and 2. Roentgenograms (July 12, 1944) of the dorsolumbar spine. The anteroposterior view (Fig. 1) 
shows the narrowed disk between D-12 and L-1 ; a small osteophyte at the caudal aspect of the body of D-12, on 
the right side; flattening out of the inner borders of the pedicles of L-1; and interpediculate measurement of L-1 
of 26 mm. The enlarged lateral view of D-12 and L-1 (Fig. 2) shows the narrowed disk and the concave posterior 
border of the cortex of the body of L-1. 



Figs. 3 and 4. Myelograms with patient in Trendelenburg position. Note the concave obstructive filling defect 

of the oil column in mid-portion of the body of L-1. 
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abdominal reflexes were normal on both sides. No 
pathological reflexes or sensory changes were ob- 
served throughout the body. The thorax showed a 
pigeon-breast deformity, evidently developmental. 
There was a varicocele on the left side, of moderate 
size. 

Laboratory Fhidmgs: The spinal fluid, examined 
June 22, 1944, at Hoff General Hospital, was of 
xanthoclmomic appearance, with total protein of 700 
mg. per cent. At Birmingham General Hospital, 
July 11, 1944, the spinal fluid examination revealed 
19 leukocytes and 1 erythrocyte; globulin (Pandy 
test) 4-plus; total protein 4,500 mg. per cent. The 
Kahn test (July 11) was negative. Blood examina- 
tion showed 4,000,000 red cells, 8,400 leukocytes, 14 
gm. hemoglobin. The urine was negative for sugar 
and albumin. 

Roentgen Findings (July 12, 1944) : Plain 

anteroposterior and lateral films of the dorsolumbar 
region showed a mild kyphosis of the lower dorsal and 
lack of lordosis of the lumbar spine. The disk be- 
tween D-12 and L-1 was narrowed (Fig. 1). One 
small osteophyte was observed at the right lateral 
border of the body of D-12. The pedicles of L-1 
showed mild flattening out of their inner borders. 
The interpediculate measurement of D-12 was 23 
mm.; of L-1, 26 mm.; of L-2, 22 mm. In the 
lateral view the posterior border of the body of L-1 
showed a slight concavity (Fig. 2). 

For niyelographic study, 3 c.c. of Pantopaque were 
injected at the level of L-4. Fluoroscopic observa- 
tions of the oil column showed free downward move- 
ment of the oil with the patient upright. In the 
Trendelenbimg position, the oil stopped at the level 
of the mid-portion of the body of L-1. Following re- 
moval of the needle, anteroposterior and lateral 
views taken in the Trendelenburg position (Figs. 
3 and 4) showed globulated filling of the right half 
of the spinal canal. The upper border of the oil 
column disclosed a concave defect consistent with an 
obstructive lesion. 

Summary: The findings as described suggested an 
intradural obstructive, probably neoplastic, lesion 
in the spinal canal, on the right side, at the level of 
L-1, originating from the cauda equina. It was 
thought that this lesion was probably a small netiro- 
fibroma or similar structure. 

Operative Report: The patient was operated on 
July 18, 1944, by Lt. Col. David L. Reeves, M.C. 
The initial incision was made on the right side of the 
mid-line, over what was thought to be the first 
lumbar vertebra, but which proved to be at a lower 
level. The incision was subsequently extended to 
the level of the spinous process of the 12th thoracic 
vertebra by means of sharp and blunt dissection and 
electric cauteIy^ The dura was exposed and seemed 
to be non-pulsating. The spinous processes of this 
area were e.xposed and removed, along with their 
underlying laminae. This uncovered a bulging area 
of the dtua, the site of the tumor. The dura was 
opened and a small fibroblastic tumor uncovered. 



Fig. 5. Gross specimen. Cut section of the neuro- 
fibroma, enlarged one and one-half times. 


The tumor was situated on the right side, with nerve 
roots entering and leaving it. The nerve roots of 
the cauda equina were sectioned, and the tumor was 
removed in its entirety. The sectioned nerve roots 
were approximated with interrupted sutures of fine 
black silk. The underlying muscles and skin were 
closed. A small amount of sulfanilamide crj'stals 
was sprinkled into the wound prior to closing. The 
patient tolerated the procedure satisfactorily and 
left the operating room in good condition. 

Pathological Report (Capt. Onie 0. Williams, 
M.C.): The gross specimen consisted of an m- 
capsulated mass measuring 2.3 X 1-6 X 1.3 cm. in its 
greatest diameters (Fig. 5) . The capsule was 
and appeared to be intact except for one roughened 
area. On section, the capsule appeared thm. The 
cut surface was grayish-brown in color and its center 
showed a dark brown degenerated area suggestive ol 
hemorrhage. Microscopically the tumor was com- 
posed of irregularly arranged strands of fibrous 
tissue having a moderate number of cells and a un 
dant collagen (Fig. 6) . Numerous blood vessels were 
present and interstitial hemorrhage ivas obsem 
The cells were uniform in size, of spindle shape, 
and showed palisading in several areas. No im o 
figures were found. 

Diagnosis: Neurofibroma of the cauda equma. 

Postoperative Course: The postoperative cour 
was uneventful. The surgical wound liealed m 
few days and the patient was able to move 
with ease. He was re-examined ^ ' 

cally Aug. 14, 1944, at which time his clinical sy p 
toms had completely disappeared. The . 

revealed smooth postoperative defects o e , u^igs 
of D-12, L-1, L-2, and L-3. A few residual globules 

of oil were seen in the spinal canal. 
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This case demonstrates tlie importance 
of myelographic localization of a small 
intraspinal lesion. Attention is called to 
the history of multiple traumas, represent- 
ing a frequent etiological factor. The age of 
tlie patient and tlie clinical findings pointed 
to a spinal cord tumor, but its definite 
location and size were doubtful until the 
myelographic study was made. The com- 


to be, most probably, a neurofibroma, since 
tliis tumor is not unusual in that area, 
being next in frequency to the meningio- 
mas. There were no obvious x-ray signs 
of meningioma in this case. It is evident 
that the lesion was obstructive, but too 
small to produce extensive bone destruc- 
tion or manifold clinical symptoms due to 
increased intraspinal pressure. 



Fig. 6. Section of tumor showing strands of fibrous tissue (A) and cells with 

palisading (B). 


plete obstruction of the oil column and its 
concave border indicated definitely a cir- 
cumscribed lesion. Since the pressure 
erosion changes were mild and confined to 
one vertebral segment, and since the neuro • 
logical symptoms were limited, it could be 
assumed that the lesion was small. Theo- 
retically it would have been possible to 
visualize the upper border of the lesion by 
means of injection of another small amount 
of oil at a higher level, and by taking films 
in the erect position, outlining the lesion 
in its entirety. The level of the obstruc- 
tion at L-1 suggested a lesion originating 
from the cauda equina. This was thought 


SUMMARY 

A case of neurofibroma of the cauda 
equina, in a young soldier, has been pre- 
sented, with clinical, laboratory, myelo- 
graphic, and microscopic findings. The pa- 
tient was successfully operated upon and 
made a complete recovery. Proper cor- 
relation of the clinical history and symp- 
toms with the myelographic findings is 
important in preoperative locaHzation and 
determination of the size and probable 
character of these spinal cord tumors. 

Note: I wish to express my appreciation to Lt. 
Col. David L. Reeves, M.C., Chief of the Neuro- 
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surgical Branch of the Birmingham General Hospital, 
and his Staff for their help and cooperation in prepa- 
ration of this report. 

Birmingham General Hospital 
Van Nuys, Calif. 
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Close-Range Technic in Diagnostic Roentgenology- 

Supplementary Note' 

JULIAN ARENDT, M.D. 

Mount Sinai Hospital, Chicago, 111. 


A mong the inquiries received concern- 
ing "Close-Range Tcclinic in Diagnos- 
ticRoentgcnology/’ published in tlie Febru- 
ary issue of Radiology, was one raising a 
question as to the safety of such exposures. 
In view of tliis, we had tlic output on our 
macliine (Standard, 4 -Valve, Rotating 
Anode Dynamax) at various voltages and 
at various distances checked by our physi- 
cist, Dr. Robert S. Landauer, who found 
the r-values to be as set forth in the ac- 
companying table. 

These values with the factors given — 
100 ma. seconds and 1 nun. aluminum 
filter — demonstrate that no danger is in- 
volved if certain rules are observed ; 

(1) Thefilter should be 1 mm. aluminum 
or its equivalent. 


Radiogxaphic Exposure Intensities 
(Factors: 100 niilliatiipere seconds; 1 mm. aluininum 
filter) 


Kv. p. 

10 in. 

12 in. 

Roentgens at 
14 in. 16 in. 

18 in. 

20 in. 

35 

1.15 

0.8 

0.59 

0.45 

0.355 

0.29 

•10 

1.9 

1.3 

0.95 

0.73 

0.58 

0.47 

•15 

2.75 

1.9 

1.4 

1.07 

0.85 

0.68 

50 

3.75 

2.0 

1.9 

1.5 

1.17 

0.93 

55 

‘1.75 

3.3 

2.4 

1.86 

1.47 

1.18 

60 

5.9 

4.1 

3.0 

2.3 

1.82 

1.48 

G5 

7.2 

5.0 

3.7 

2.8 

2.2 

1.8 

70 

8.0 

0.0 

4.4 

3.4 

2.67 

2.17 

ay 

10.0 

7.0 

5.2 

3.95 

3.1 

2.52 


(2) A 10 to 15 -inch cone should be used, 
attached to the tube. 

(3) Close-range technic should not be 
frequently repeated but should be used 
selectively for the purpose of demonstrat- 
ing detail. 
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A Service for Radiotherapists 


In an editorial appearing in the April 
issue of Radiology, Professor Mayneord 
of the Physics Department of the Royal 
Cancer Hospital (Free), London, called 
attention to the necessity of close col- 
laboration between the radiologist and the 
physicist — a collaboration made the more 
imperative by the rapid advances in radio- 
logic technic. 

A concrete example of such collabora- 
tion has recently been brought to our at- 
tention, in the form of a service organized 
by the Hospital Physicists’ Association of 
Great Britain, to facilitate the exchange of 
diagrams and other data (isodose curves, 
absorption coefficients, etc.) and of books, 
more especially those of foreign origin, 
between institutions concerned with radio- 
therapy. 

The idea was inspired by the publication 
by Professor Mayneord in the British 
Journal of Radiology for December 1943 
of a list of x-ray isodose curves, copies of 
which could be obtained, at the cost of 
reproduction, from the Royal Cancer Hos- 
pital (Free). At a subsequent meeting of 
the Hospital Physicists’ Association, it 
was suggested that this idea might be ex- 
tended, under the auspices of that Associa- 
tion, to include not only isodose curves but 
other diagrams and physical data which 


might be useful to radiotherapists. A 
committee, known as the Diagrams and 
Data Sub- Committee, was accordingly 
appointed to organize a scheme for the 
distribution of such material. 

The scheme has now been in successful 
operation for about a year and a catalogue 
of items available has been prepared. 
These include reproductions of graphs 
and diagrams in a size suitable for prac- 
tical use, tables of physical data, drawings 
of apparatus, and a limited list of books 
which have been made available by mem- 
bers of the Association for borrowing. It 
is further suggested that, if anyone wishes 
to obtain material not listed in the cata- 
logue, he address the secretary of the sub- 
committee, who will endeavor to obtain 
the desired item. Prices for the service 
are moderate, and it is planned, as the 
scheme becomes established, to reduce them 
still lower. 

A letter from Dr. John Read (Radio- 
therapy Department, London Hospital, 
Whitechapel, E. 1), Secretary of the 
Sub-Committee, points to the desirability 
of extension of the scheme so that it may 
be international in scope and voices the 
hope that it may be of use in the recon- 
struction of radiotherapy in the conti- 
nental countries of Europe. 





ANNOUNCEMENTS AND BOOK REVIEWS 


NEW HAMPSHIRE ROENTGEN RAY 
SOCIETY 

The latest addition to the roster of state radio- 
logical societies is the newly organized New Hamp- 
shire Roentgen Ray Society. The officers are: 
Dr. Fred S. Eveleth of Concord, President, and Dr. 
Richard C. Batt of Berlin, Secretary-Treasurer. 

COLONEL DE LORIMIER HONORED 

For his sendees as Director of the Department of 
Roentgenology of the Army Medical School at 
Washington, from Sept. S, 1939, to Oct. 1, 1942, 
Col. Alfred A. de Lorimier has been awarded the 
Legion of Merit. According to the citation, he 
“developed an easily transportable, complete and ef- 
ficient field x-ray equipment for the Army which 
permits the location of bullets and shell fragments in 
the body of a wounded man and makes it possible 
for the surgeon to extract them. He tested all 
types of roentgenologic materials procured for the 
Army and formulated the specifications necessary 
for their purchase. He made extensive studies of 
the use of photoroentgenography and was instru- 
mental in developing stereoroentgenography, which 
has a valuable use in induction centers and in mass 
surveys. By his initiative, original thinking, and 
development work he has. performed outstanding 
service and contributed materially to the war effort.” 

Radiology records, with pleasure the well de- 
sen'ed honor to a ihember of the Radiological 
Society of North America. 


Letter to the Editor 

We are happy to quote here from a letter recently 
addressed to the Editor by Lieut. Col. Elbert K. 
Lewis, M.C., A.U.S., Chief of the Roentgenological 
Services, 297th General Hospital: 

“As one of the overseas radiologists having the 
opportunity to hear the seven excellent lectures on 
Bone and Joint Radiology (announcement in 
Radiology, February 1945) by Dr. James F. 
Brailsford of England, I wish to express my personal 
appreciation and gratitude to Dr. Brailsford through 
the pages of Radiology. 

“I know I speak for many American radiologists 
to whom these first-rate lectures have been a source 
of learning and inspiration. 

“In addition to these courses. Dr. Brailsford has 
been most generous with his time and energy in 
giving scientific presentations on radiological sub- 
jects to medical staffs at our hospitals in England. 

“American medical officers have enjoyed the 
hospitality of Dr. and Mrs. Brailsford. At tea 
parties in their home and beautiful garden, we have 


had the exceptional opportunity of knowing, in an 
intimate atmosphere, the doctor and his charming 
wife. 

“Acts of kindness, such as these, are deeply ap- 
preciated by us far away from home.” 


Book Reviews 

Radiologic Examination of the Small Intestine. 
By Ross Golden, M.D., Professor of Radiologjq 
College of Physicians and Surgeons, Columbia 
University; Director of the Radiological Service, 
The Presbyterian Hospital, New York. A volume 
of 239 pages, with illustrations of 183 subjects in 
75 figures. Published by J. B. Lippincott Co., 
Philadelphia. Price 86.00. 

Dr. Ross Golden’s monograph, “Radiologic Ex- 
amination of the Small Intestine,” is one of the real 
contributions to the radiologic literature on a most 
difficult subject. In his usual way, the author has 
approached the subject in a thoroughly scientific 
manner, considering the embryolog>’-, the anatomy, 
and tlie physiology of the small intestine. He then 
enters into a description of the roentgen findings in 
the normal intestine in the infant and the adult. 
Following that, he considers the organic lesions, such 
as intestinal obstruction, the use of the Miller- 
Abbott tube in the diagnosis and treatment of ileus, 
disorders of nutrition, tumors, diseases of the mesen- 
tery, allergy, inflammations, congenital lesions, re- 
flex disturbances, etc. 

Dr. Golden has had a tremendous experience in 
the investigation of the small intestinal tract and he 
has made every effort to correlate unusual roent- 
genograpliic findings with operative and clini- 
cal observations, thereby presenting the medical 
profession with a book that is of real significance. 
As one reads, one again obtains the impression that 
the author feels that there is much more work to be 
done on the small intestinal tract. But to anyone 
interested in this subject, either from a physiologi- 
cal or a clinical standpoint or from the standpoint 
of future investigation, a broad basis of scientific 
consideration can be obtained from this book. 

It is a great tribute to Radiology and to the young 
men who may take up that specialty in the future 
that they have been provided with such a funda- 
mental book for study and reflection. It should be 
in the library of every radiologist and clinician in- 
terested in the intestinal tract. 

The publishers are to be congratulated on the ex- 
cellence of the paper, the printing, and the illus- 
trations. It is gratifying that in this time of war, 
with its unavoidable limitations and restrictions, 
such an excellent piece of work is not spoiled by poor 
paper and poor workmanship. 
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RADIOLOGICAL SOCIETIES OF NORTH AMERICA 


Editor's Note. — ^Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 

Radiological Society of North America. — Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse 2, 

N. y. 

American Roentgen Ray Society. — Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology. — Secretary, Mac F. 

Cahal, 640 N. Michigan Ave., Chicago 11, 111. 

Section on Radiology, American Medical Association . — 
Secretary, U. V. Portmann, M.D., Cleveland Clinic, 
Cleveland 6, Ohio. 

ARKAKSAS 

Arkansas Radiological Society. — Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 

CAUFORNIA 

California Medical Association, Section on Radiology . — 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 

Los Angeles County Medical Association, Radiological 
Section. — Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 

Pacific Roentgen Society. — Secretary, L. Henry Garland. 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 

San Diego Roentgen Society. — Secretary, Henry L. Jaffe, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 

San Francisco Radiological Society. — Secretary, Carl- 
ton L. Quid, University Hospital, Medical Center, San 
FrMcisco 22. Meets monthly on the third Thursday 
at 7:45 p.m., first six months of the year in Lane Hall, 
Stanford University Hospital, and second six months 
in Poland Hall, University of California Hospital. 

COLORADO 

Denver Radiological Club. — Secretary, A. Page Jackson, 
Jr., M.D., 304 Republic Bldg., Denver 2. Meetings 
third Friday of each month at the Denver Athletic 
Club. 


Illinois Radiological Society. — Secretary-Treasurer, Wil- 
liam DeHollander, M.D., St. Johns’ Hospital, Spring, 
field. Meetings quarterly by announcement. 

Illinois State Medical Society, Section on Radiology . — 
Secretary, Frank S. Hussey, M.D., 250 East Superior 
St., Chicago H. 

INDIANA 

The Indiana Roentgen Society. — Secretary-Treasurer, 
Harolt^C. Ochsner, M.D., Methodist Hospital, Indian- 
apolis 7. Annual meeting in May. 

IOWA 

The Iowa X-ray Club. — Secretary, Arthur W. Erskine, 
M.D., Suite 326 Higley Building, Iowa City. Holds 
luncheon and business meeting during annual session 
of Iowa State Medical Society. 

KENTUCKY 

Kentucky Radiological Society. — Secretary-Treasurer, 
Sydney E. Johnson, 101 W. Chestnut St., Louisville. 
LOUISIANA 

Louisiana Radiological Society. — Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 

Shreveport Radiological Club. — Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at offices of members. 
MARYLAND 

Baltimore City Medical Society, Radiological Section . — 
Secretary, Walter L. Kilby, M.D., 101 W. Read St., 
Baltimore 1. Meets third Tuesday of each month. 
MICHIGAN 

Detroit X-ray and Radium Society. — Secretary-Treasurer, 
E.R.Witwer,M.D., Harper Hospital, Detroit 1. Meet- 
ings first Thursday of each month from October to Ma^ 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists. — Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whit- 
ney Bldg., Detroit. Meetings quarterly by announce- 
ment. 

MINNESOTA 

Minnesota Radiological Society. — Secretary, 
Stenstrom, M.D., Minneapolis General Hospital, Min- 
neapolis 26. Meetings quarterly. 

MISSOURI 


CONNECTICUT 

Connecticut State Medical Society, Section on Radiology. 
—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford 3. Meetings bimonthly, second Thursday. 

FLORIDA 

Florida Radiological Society. — Secretary-Treasurer, 
Charles M. Gray, 306 Citizens Bldg., Tampa 2. 

GEORGIA 

Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta 3. Meetings twice annually, in November and 
at the annual meeting of State Medical Association, 

ILLINOIS 

Chicago Roentgen Society.— Secretary, Fay H. Squire, 
M.D., 1753 W. Congress St., Chicago 12. Meets 
at the Palmer House, second Thursday of October, 
November. January, February, March, and April. 


Radiological Society of Greater Kansas City. Secretary, 
Arthur B. Smith, M.D.,306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 

St. Louis Society of Radiologists. — Secretary, Ed'"’'*' 
Ernst, M.D., 100 Beaumont Medical Bldg. Meete on 
fourth Wednesday of each month except 
August, and September, at a place designated by 
president. 

NEBRASKA' 


.ska Radiological Society.— Secretary-Treasmr, 

Id H. Breit, M.D., University of Nebraska Bos- 
Omaha 5. Meetings third Wednesday ot eacn 


new ENGLAND 

V England Roentgen Ray Society (Maine, New Ham^ 
:e, Vermont, Massachusetts, and Rhode Island;. 
retary-Treasurer, George Levene, M.D., M - , „ts 
ts Memorial Hospitals. Boston, Mass. 
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NEW HAMPSHIRE 

Neit< Hampshire Rocnlgcii Society. — Secretary-Treasurer, 
Richard C. Balt, M.D., St. Louis Hospital, Berlin. 

NEW JERSEY 

Radiological Society of Ncso Jersey. — Secretary, H. R. 
Brindle, M.D., 501 Grand Ave., Asbury Park. 
Meetings at Atlantic City at time of State Medi- 
cal Society and midwinter in Newark as called. 

NEW YORK 

Associated Radiologists of Neu) York, Inc. — Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society. — Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave., Brooklyn 26. 
Meets fourth Tuesday of every month, October to April. 
Buffalo Radiological Society. — Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St., 
Buffalo 1. Meetings second Monday evening each 
month. October to May, inclusive. 

Central New York Roentgen Ray Society. — Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse 10. Meetings are held in January, May, and 
October, as called by Executive Committee. 

Long Island Radiological Society. — Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn 19. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 

New York Roentgen Society. — Secretary, Ramsay Spill- 
man, M.D., 115 E. 61st St, New York 21, N. Y. 
Rochester Roentgen-ray Society. — Secretary, Murray P. 
George, M.D., 260 Crittenden Blvd., Rochester 7. 

NORTH CAROLINA 

Radiological Society of North Carolina. — Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 

NORTH DAKOTA 

North Dakota Radiological Society. — Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by announcement. 

OHIO 

Ohio Radiological Society. — Secretary, Henry Snow, 
M.D., 1061 Reibold Bldg., Dayton 2. Next meeting at 
annual meeting of the Ohio State Medical Association. 
Cleveland Radiological Society. — Secretary-Treasurer, 
Don D. Brannan, AI.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 p.m. on fourth Monday of each 
month from October to April, inclusive. 

Radiological Society of the Academy of Medicine (Cin- 
ciiniali Roentgenologists). — Secretary-Treasurer, Sam- 
uel Brown, M.D., 707 Race St., Cincinnati 2. Meet- 
ings held third Tuesday of each month. 

PENNSYLVANIA 

Pennsylvania Radiological Society. — Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport 8. The 
Society meets annually. 

The Philadelphia Roentgen Ray Society. — Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Philadelphia 4. 
Meetings held first Thursday of each month at 8:15 
P.M., from October to May, in Thomson Hall, College 
of Physicians, 21 S. 22d St., Philadelphia. 

The Pittsburgh Roentgen Society. — Secretary-Treasurer, 
Lester M. J. Freedman, M.D., 4800 Friendship Ave., 
Pittsburgh 24, Pa. Meets second Wednesday of each 
month at 6:30 p.m., October to May inclusive, at the 
Ruskin, 120 Ruskin Ave. 


ROCKY MOUNTAIN STATES 

Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico). — 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 

SOUTH CAROLINA 

South Carolina X-ray Society. — Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston 16. 

TENNESSEE 

Memphis Roentgen Club. — Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 

Tennessee Radiological Society. — Secretary-Treasurer, 
J. Marsh Frere, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 

TEXAS 

Dallas-Fort Worth Roentgen Study Club. — Secretary, X. 
R. Hyde, M.D., Medical Arts Bldg., Fort Worth, Texas. 
Meetings on third Monday of each month, in Dallas in 
the odd months and in Fort Worth in the even months. 

Texas Radiological Society. — Secretary-Treasurer, Asa 
E. Seeds, Baylor Hospital, Dallas. 

VIRGINIA 

Virginia Radiological Society. — Secretary, E. Latan6 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond 19. 

WASHINGTON 

Washington State Radiological Society. — Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 

WISCONSIN 

Milwaukee Roentgen Ray Society. — Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee 3. Meets monthly on second Monday at the 
University Club. 

Radiological Section of the Wisconsin State Medical 
Society. — Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 

University of Wisconsin Radiological Conference . — 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison 6, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute. 

CANADA 

La Sociele Canadienne-Frangaise d’Electrologie el de 
Radiologic Medicales. — General Secretary, Origene Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 

CUBA 

Sociedad de Radiologia 'y Fisioterapia de Cuba. — Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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ROENTGEN DIAGNOSIS 


THE HEAD, AND NECK 

Some Roentgenological and Pathological Aspects of 
Calcification of the Choroid Plexus. Ernest H. Wood, 
Jr. Am. J. Roentgenol. 52: 388-398, October 1944. 

The literature on calcification of the choroid plexus is 
reviewed. Such calcification has been generally con- 
sidered to be a regressive change and not of pathologic 
significance. It probably occurs for the most part 
through a process of proliferation of cells of the pia 
arachnoid followed by the formation of a dense col- 
lagenous and fibrous meshwork in which the calcium is 
deposited. The extent and location usually are quite 
symmetrical, but occasionally some degree of asym- 
metry does occur and calcification may be present 
only on one side. 

Though found most commonly after the age of forty, 
choroid plexus calcification may occasionally be seen 
in children. The author reports two such cases in 
patients aged 21/2 and 3 years. In addition to calcifica- 
tion in the glomus (the usual site) , there was calcifica- 
tion in the region of the interventricular foramina 
in each of these children. 

Calcification in the choroid plexus of the fourth ven- 
tricle has not been described previously but the author 
reports a case in which such calcification was thought 
to be demonstrated in the form of a small punctate 
shadow in the region of this ventricle, remaining tm- 
changed in appearance for six years. 

Two cases are also reported to show the significance 
of displacement of a calcified choroid plexus for the 
diagnosis of an expanding intracranial lesion. One 
patient had a tumor in the left occipital region and the 
other an aneurysm of the basilar artery. 

L. W. Paul, M.D. 

Adenoid Bronchosinusitis in Infants and Children. 
Stewart H. Clifford, Edward B. D. Neuhauser, and 
Charles F. Ferguson. M. Clin.. North America 28: 
1091-1097, September 1944. 

Adenoid bronchosinusitis in infants and children 
develops as a complication of upper respiratory infec- 
tion. The infected adenoid tissue and nasal sinuses 
produce a purulent discharge that obstructs the nasal 
passage and descends into the trachea and bronchi. 
In time this postnasal dripping may penetrate the 
finer bronchi and set up a diffuse peribronchial infec- 
tion. 

The diagnosis of adenoid bronchosinusitis is made by 
x-ray demonstration of excessive adenoid tissue ob- 
structing the postnasal space. Roentgen examination 
should include films of the maxillary, frontal, and eth- 
moid sinuses, and especially a satisfactory soft-tissue 
film of the nasopharj'nx, together with fluoroscopy and 
films of the chest. For the nasopharynx, in a two-year- 
old child, the technical factors are; distance 40 
inches, 1/60 second, 200 ma., 65 kv. The exposure 
should be made at the moment when the nasopharynx 
IS most apt to contain the maximum amount of air, 
so that soft- tissue contrast may be obtained. The 
patient should be breathing through the nose. In an 
infant the exposure should be made at the very begin- 
ning of the cry rather than on full inspiration or ex- 
piration. In an older child the best films are obtained 
while the patient is exhaling through the nose. 


The interpretation of roentgen films of the- sinuses 
rarely offers any difficulty except in the very young 
infant in whom, because of the small size of the eth- 
moid and maxillary sinuses, it is frequently difficult 
to recognize minor changes. The usual finding in 
adenoid bronchosinusitis is irregular thickening of the 
mucous membrane lining of the paranasal sinuses 
with or without retained secretions. Adenoid tissue is 
always excessive and produces a prominent soft- 
tissue shadow on the posterior nasopharyngeal wall. 
Frequently this collection of Isrmphoid tissue is so 
abundant that the nasopharyngeal airway is all but 
occluded. The chest films will in all cases show slight 
prominence of the hilar shadows and considerable ac- 
centuation of the bronchovascular markings. In older 
children the prominent markings are most evident at 
each lung base, while in the young infant, because of the 
habitual prone or supine position, the most prominent 
changes will be in the right upper lobe. Some peri- 
vascular congestion is often observed, and occasionally 
indefinite areas of peribronchial thickening or infiltra- 
tion. Aeration of the lungs is usually somewhat ir- 
regular, with slight peripheral emphysema or localized 
bulging of one or more of the rib interspaces and oc- 
casional areas of lobular diminution in volume. These 
latter changes are more easily recognized and more 
frequently observed in the infant chest. 

After a three-day course of sulfadiazine, the child’s 
adenoids or tonsils and adenoids are removed. The 
results are immediate and gratifying. 

Fissural Cysts. Harry C. Rosenberger. Arch. 
Otolaryng. 40: 288-290, October 1944. 

There are two types of fissural cysts developing at 
the sites of embryonal fusion of the various processes 
which unite to form the jaws, one resulting from fusion 
of the premaxilla and the maxilla, i.e., a cyst of the 
facial cleft, and the other resulting from the fusion of 
the palatal process, i.e., a cyst of the incisive canal. 
A case of each type is presented. 

A 52-year-old Negro woman was first seen because 
of inability to breathe through her left nostril, the 
vestibule of which was occupied and distended by a 
globular tumor, producing an asymmetry of the face. 
The left nasofacial fold was obliterated, and the left 
upper lip was somewhat protruded. The tumor was 
soft and fluctuant, though not inflamed, and was limited 
to the vestibule and the anterior portion of the inferior 
meatus. The anterior tip of the inferior turbinate was 
thinned and displaced superiorly against the nasal 
septum. The superior alveolus was normal, but the 
globular fluctuant mass was palpable under the lip and 
just inferior to the piriform aperture. The mass could 
be moved readily by pressure over the nasal vestibule 
and counterpressure beneath the upper lip. It ap- 
peared to be about 4 cm. in diameter. Roentgen ex- 
amination of the nose and bony structures adjacent 
to the left nasal vestibule revealed thinning of the 
medial bony wall of the left antrum. One of the views 
showed a sharply defined concavity in the lateral bony 
wall of the nasal cavity. These findings suggeste 
absorption of bone under pressure. There was no 
evidence of any formation of a cyst in the alveolus. 
The cystic mass was removed through a sublabia 
approach. The diagnosis was nasoalveolar cyst. 
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A white man, aged 47, was seen because of a nasal 
fracture sustained two days previously and a painful 
swelling in the roof of the mouth of a week’s duration, 
the two conditions being merely coincidental. Ex- 
amination showed a fractured nose and a firm, tender, 
inflamed globular swelling about 2.5 cm. in diameter in 
the mid-line of the hard palate posterior to the alveolus, 
together with some swelling of the upper lip. It was 
planned to reduce the nasal fracture and incise the prob- 
able abscess of the hard palate. When the patient 
was seen in the operating room on the following morn- 
ing, it was found that the abscess had ruptured spon- 
taneously. To provide more adequate drainage, the 
swelling was incised and a small amount of bloody pus 
evacuated. At this time the swelling was thought to 
be caused by an infection of the bone of the hard palate. 
The floor of the swelling was carefully palpated with a 
probe to detect any bare rough bone, but none was 
found. A request for roentgen examination was mis- 
understood, and only the upper alveolus was reported 
on; this was normal except for an uninfected retained 
small tooth fragment. The nasal fracture having 
been reduced and the swelling of the hard palate having 
subsided, the patient was discharged. A review of the 
roentgenograms showed an oval area of decreased den- 
sity in the mid-line of the hard palate anteriorly. An- 
other roentgenogram taken about a month later also 
showed an oval smooth area of decreased density 
about 1 cm. broad and somewhat longer than wide in 
the anterior mid-portion of the hard palate. The roent- 
gen diagnosis was benign cyst-like area in the superior 
maxilla. Since operation the patient has had two 
recurrences of a tender swelling in the anterior portion 
of the hard palate, but in each instance the swelling 
disappeared spontaneously, after discharging into the 
mouth. From the roentgen evidence and clinical 
course, it seems that the symptoms in this patient were 
due to a recurring infection of a cyst of the incisive 
canal. Roentgenograms from this case are reproduced. 

THE CHEST 

Bronchography in Pulmonary Tuberculosis: I. 

Normal or Questionable Roentgenographic Findings 
in Lungs and Positive Sputum. B. A. Dormer, J. 
Friedlander, and F. J. Wiles. Am. Rev. Tuberc. 50: 
283-286, October 1944. 

Patients are encountered occasionally with sputum 
persistently positive for tuberculosis but with negative 
or equivocal chest roentgenograms. The authors report 
5 such cases. In all of them iodized oil bronchography 
revealed sufficient abnormality in the bronchial tree to 
account for the positive sputum. In several, bron- 
ehiectasis involving the upper lobe bronchi was clearly 
demonstrated. In another case a dilated bronchus 
leading to a small apical cavity was seen. A complete 
bronchographic study is recommended for every patient 
with a positive sputum unaccounted for by adequate 
roentgen evidence. L. W. Paul, M.D. 

Bronchography in Pulmonary Tuberculosis: H. 

Radiographic Blackout-Evaluation of Underlying Le- 
sions. B. A. Dormer, J. Friedlander, and F. J. Wiles. 
Am. Rev. Tuberc. SO: 287-292, October 1944. 

When a part or the whole of a lung is obscured be- 
cause of the density produced by a thickened pleura or 
other pathologic process, evaluation of the underlying 


pulmonary disease can be accomplished by iodized oil 
bronchography. Seven cases are reported in which 
this procedure was employed to good advantage. The 
demonstration of atelectasis, bronchiectasis, and cavita- 
tion can be a relatively simple matter by this means, 
especially when body-section roentgenography is not 
available. L. W. Paul, M.D. 

Pathologic Anatomy of “Atypical Pneumonia, Eti- 
ology Undetermined.” Acute Interstitial Pneumonitis. 
Alfred Golden. Arch. Path. 38: 187-202, October 
1944. 

The anatomic lesions of acute interstitial pneumoni- 
tis were studied in 21 cases of death from “atypical 
pneumonia, etiology undetermined.” All the cases 
showed an acute bronchiolitis. The bronchioles were 
dilated and their walls were infiltrated, chiefly with 
mononuclear cells, which extended into the peribron- 
chiolar tissues, the alveolar walls, and the pulmonary 
septa. The chief lesions of the lungs were seen to be 
comparable to those of certain other infections, notably 
of influenzal pneumonia uncomplicated by secondary 
bacterial infection and uncomplicated measles pneu- 
monia. There is anatomic evidence indicating but by 
no means proving that these lesions are caused by one 
or more viruses. It is further brought out that some 
persons dying of the disease succumbed to both acute 
interstitial pneumonitis and the effects of secondary- 
bacterial infection, as lobular or lobar pneumonia. 

A review of the literature shows the essential simi- 
larity of the lesions of the lungs in the acute inter- 
stitial pneumonia observed in this group of cases to 
those seen in animals and man in epidemic influenza 
and in measles. Other investigators who have studied 
isolated cases of death from this disease in the last ten 
years have reported pulmonary changes essentially 
like those described by the author. 

Illustrative cases are presented which bring out the 
anatomic unity of this pulmonary lesion. The features 
of the lesion are not new, since similar lesions have 
been described in other diseases. This must not be 
taken to mean, however, that the disease itself or the 
etiologic agents have been seen clinically or epidemio- 
logically in the past. Entirely different lines of investi- 
gation are required to solve that point. 

Cardiospasm as a Cause of Pneumonitis. Wm. Gray 
and I. R. Jankelson. New England J. Med. 231: 
522-525, Oct. 12, 1944. 

In -view of the extreme dilatation of the esophagus 
that may result from cardiospasm, it is not too much 
to expect that the retained material may spill over into 
the larynx and lower respiratory tract, causing a 
pneumonitis. Two new cases are added to those pre- 
viously reported in the literature. 

Radiographically the dilated esophagus may be sus- 
pected from an apparent enlargement of the right 
cardiac border, or possibly a fluid level may be seen 
in the mediastinum. Examination with barium will 
establish the diagnosis. John B. McAneny, M.D. 

Broncholithiasis. William S. Tinney and Herman J. 
Moersch. S. Clin. North America 24: 830-838, Au- 
gust 1944. 

The origin of broncholiths may be endobronchial or 
extrabronchial. In most instances they arise from 
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calcified tuberculous peribronchial lymph nodes that 
gain entrance to the lumen of the bronchus by erosion 
and ulceration. 

Twenty-eight cases of broncholithiasis have been 
recorded at the Mayo Clinic. The symptoms depend 
on the size and shape of the calculus, the degree and 
duration of the bronchial obstruction, and the second- 
ary changes which may take place distal to it' in the 
pulmonary tissue. Cough was a prominent symptom 
in each of the 28 cases; in 50 per cent it was severe and 
paroxysmal. An associated asthmatoid wheeze — 
so-called "stone asthma" — may be observed. Thoracic 
pain was an important feature in 13 cases. Hemopty- 
sis usually occurs during or immediately after ex- 
pectoration of the calculus and was present in 18 cases 
in this series. Fourteen patients had recurring at- 
tacks of chills and fever that were usually diagnosed 
as influenza or pneumonia. 

■Whenever there is evidence of an obstructing lesion 
of the bronchus, a broncholith should be suspected, 
as well as an aspirated foreign body and bronchiogenic 
carcinoma. Occasionally, the patient’s history and the 
demonstration of calcification in the roentgenogram 
of the thorax may lead to a tentative diagnosis of 
broncholithiasis. Confirmation depends on visualiza- 
tion of the stone in the sputum or at bronchoscopic ex- 
amination. 

In general, the prognosis in cases of broncholithiasis 
is excellent, particularly if the concretion is expelled 
spontaneously or removed bronchoscopically soon after 
the onset of pulmonary symptoms. If the broncho- 
lith is not removed or expelled, dangerous sequelae in 
the form of bronchiectasis or pulmonary abscess are 
likely to occur. In 10 cases of this series, pulmonary 
suppuration was secondary to the prolonged bronchial 
obstruction. In one of this group a fatal metastatic 
abscess developed in the brain nine months after the 
onset of pulmonary symptoms. 

Pulmonary Abscess. Arthur M. Olsen and O. 
Theron Clagett. S. Clin. North America 24: 851- 

862, August 1944. 

Pulmonary abscesses are classified by the authors 
as simple and complicated, as suggested by Overholt 
and Rumel (New England J. Med. 224: 441, March 13, 
1941. Abst. in Radiology 37: 515, 1941). A simple 
abscess may be defined as a solitary cavity in the lung 
without associated bronchiectasis or pulmonary fibrosis. 
Such an abscess is usually an early one, observed but a 
few weeks after its origin. The complicated pulmonary 
abscess may be multilocular and is characterized by an 
associated bronchiectasis, pulmonary fibrosis, or em- 
pyema. Complications may develop at any stage in 
the course of pulmonary abscess. Their recognition is 
important in evaluating the prognosis and in deter- 
mining the treatment of choice. Adequate roentgeno- 
graphic studies and bronchograms may be of great 
assistance. 

Aspiration of infected oronasal secretions is the most 
important factor in the production of pulmonary 
abscesses. Other basic factors are bronchial obstruc- 
tion by foreign bodies, bronchial tumors, external 
bronchial compression, or the so-called mucous plug: 
disturbance of the physiologic mechanisms of the 
bronchi and bronchioles; local ischemia of the pulmo- 
nary' segment. 

The early' diagnosis of pulmonary abscess is some- 
times difficult. Postoperative fever, cough, and 


dyspnea should suggest a pulmonary complication, 
and if the lesion fails to resolve after the usual measures 
have been taken, an abscess should be suspected. 
Similarly, pulmonary suppuration should be con- 
sidered when pneumonia fails to resolve in the custo- 
mary fashion. 

Roentgenographic studies are of the greatest im- 
portance in all phases of pulmonary abscess, though in 
the early stages the roentgen changes alone are not 
diagnostic, as the pulmonary infiltrates resemble 
pneumonia, pneumonitis, atelectasis, or infarction. 
When bronchial communication has occurred, how- 
ever, a partially filled cavity may be discerned if the 
films are taken with the patient in the upright position. 
Adequate roentgenograms are of the greatest impor- 
tance in localizing the abscess in relation to the thoracic 
wall when external surgical drainage is contemplated. 
Stereoscopic films, anteroposterior, lateral and oblique 
views made with the Bucky diaphragm, and roentgeno- 
grams taken in lateral decubitus are all of assistance 
in localizing the lesion. Roentgenograms should be 
made at regular intervals until healing is complete. 
Bronchography made with iodized oil is necessary to 
detect associated bronchiectasis, before and after 
treatment. Bronchoscopic examination is desirable in 
all cases of pulmonary abscess for diagnostic and fre- 
quently for therapeutic reasons. 

The object of treatment of pulmonary abscess is to 
provide adequate drainage before complications have 
developed. Endobronchial drainage will occur spon- 
taneously in 20 to 25 per cent of all cases. When 
bronchoscopic aspiration is combined with postural 
drainage and other medical measures, more than half 
of all pulmonary abscesses may be managed satis- 
factorily without surgical intervention. External 
drainage by surgical means should be employed in all 
cases of uncomplicated pulmonary abscess in which 
the response to medical management and broncho- 
scopic therapy is not prompt and adequate. Com- 
plicated abscesses do not respond well to either medical 
or surgical treatment; in selected cases lobectomy or 
pneumonectomy is indicated. 

Round Densities Within Cavities. Lung Lesions 
Simulating the Pathognomonic Roentgen Sign of 
Echinococcus Cyst. I. D. Bobrowitz. Am. Rev. 
Tuberc. 50: 305-312, October 1944. 

Tw'o cases are reported in w'hich roentgenograms 
revealed an area of homogeneous density within a 
bronchiectatic cavity in the lung. Lobectomy was 
done in both. In one the x-ray changes were found to 
be due to a mass of inspissated pus within a cavity, 
in the other the density was due to a blood clot. For- 
merly the appearance of a round mass surrounded by a 
crescentic air space was considered to be pathognomonic 
of an echinococcus cyst of the lung. These cases show 
that other lesions may be responsible for this type o 
roentgenologic shadow. L. W. Pauu, M.D. 

Tracheocele. E. Addington, P. Rusk, and W. 
Cohen. Am. J. Roentgenol. 52: 412-414, October 
1944. 

Diverticula of the trachea are infrequent and rare y 
diagnosed clinically. A case is reported in u hjc i 
such a lesion was discovered by roentgen examination 
in a patient whose chief complaints were episodes o 
coughing, wheezing, and choking. Bronchograp y 



Vo!. -14 


Abstracts of Current Literature 


605 


dcinoiislratccl bilateral lower lobe brotichieetasis and a 
divcrticiiluin in the upper third of the trachea, measur- 
ing 5 X •} X 5 cm. The lumen of the trachea below 
the diverticnhun was somewhat increased in size. 
In this case the lesion was considered to be due pri- 
marily to a congenital defect in the posterior tracheal 
musculature with the formation of a diverticulum by 
increased bronchial pressure produced by coughing. 

L. W. Paul, M.D. 

Arteriovenous Fistula of the Lung: Report of a 
Patient Cured by Pneumonectomy. John C. Jones 
and William P. Thompson. J. Thoracic Surg. 13: 
357-371, October 1944. 

The authors present a detailed report of a case of 
arteriovenous fistula of the right lung cured by pneu- 
monectomy. This is believed to be only the sixth ex- 
ample of this condition to be reported and the third in 
which operation was successful. 

The patient was a woman of 24, cyanotic from birth 
and with clubbing of the fingers progressive between 
the ages of nine and sixteen and stationary thereafter. 
A year and a half before she was seen bj' the authors, 
an intrathoracic mass was discovered by roentgenog- 
raphy, and radiation therapy was given without effect. 

Examination revealed a polycythemia, presumably 
secondary, and a loud rough murmur over the intra- 
thoracic mass. The latter was demonstrable in roent- 
genograms (including planigrams) as a multilobulatcd 
tumor at the base of the right lung, resting on the 
diaphragm. Superiorly the mass was continuous with 
large vessels coming from the upper part of the right 
hilus, believed to be dilated branches of the right pul- 
monary artery. The tumor appeared to pulsate. 
The heart was normal. A diagnosis of arteriovenous 
aneurysm of the lung was made. A pneumothorax 
was instituted in an attempt to collapse the dilated 
vessels but proved of no value. At operation, local 
removal of the aneurysmal mass did not seem feasible 
and a pneumonectomy was done ^vith excellent results. 

On the basis of the cases observed up to the present 
time, the authors state that arteriovenous fistula of the 
lung produces a syndrome characterized by cyanosis, 
clubbing of fingers and toes, symptomatic polycythe- 
mia, and symptoms of anoxemia, usually in a young 
patient with an obscure lung tumor and a normal heart. 
A continuous murmur may be heard over the tumor. 

Harold O. Peterson, M.D. 

Intrathoracic Hodgkin’s Disease. Sidney E.Wolpaw, 
Charles S. Higley, and Harry Hauser. Am. J. Roent- 
genol. 52: 374-387, October 1944. 

A series of histologically proved cases of Hodgkin’s 
disease was studied from the standpoint of intrathoracic 
involvement and with particular reference to those 
types of involvement that might be confused with 
other pulmonary or mediastinal disease. Thirty-five 
in this series of 55 proved cases showed intrathoracic 
lesions. These are divided into five groups : 

I. Mediastinal Type. Mediastinal involvement 
was the most common, 50 per cent of the cases falling 
into this category. The roentgen manifestations, 
which are those of lymph node enlargement, vary with 
the site and extent of the disease. They are not 
pathognomonic and may be mimicked by other condi- 
tions, so that final diagnosis depends upon biopsy of 
peripheral nodes or other accessible material. 


II. Parenchymal Type. Involvement of the lung 
parenchyma occurred in 40 per cent of the cases and 
the roentgen changes varied widely. In some the 
pulmonary infiltrates resulted from direct extension 
from the mediastinal nodes, occurring as a solid growth 
into the lung, producing the picture of a massive tumor. 
Ill others infiltration extended along the peribronchial 
and perivascular lymphatics, producing linear or feath- 
ery infiltrations on theroentgenogram. Granulomatous 
consolidation resembling pneumonia was occasionally 
seen. A less frequent manifestation was the develop- 
ment of circumscribed nodules closely simulating the 
appearance of pulmonary metastases. Other parenchy- 
mal changes occasionally observed were atelectasis and 
cavitation. 

III. Pleural Type. Pleural involvement was fre- 
quent, occurring as nodular or infiltrating masses on 
the pleural surface. These lesions may produce mas- 
sive and persistent effusions, usually serous in nature. 

IV. Osseous Type. The bones of the thorax may be 
involved by direct extension of the disease from the 
mediastinum, lungs, or pleura, and occasionally pri- 
mary osseous lesions arc seen. 

V. Cardiac Type. The heart is rarely affected ex- 
cept by direct extension from adjacent structures. 
If it is involved, objective evidence consists of changes 
in rhythm, size and .shape, and evidences of myocardial 
insuflicicncy. 

Twenty-three of the 35 cases were treated by roent- 
gen irradiation, 17 showing a favorable response after 
adequate treatment. 

Fifteen case histories illustrating the various types of 
involvement are included, with numerous illustrations. 

L. W. Paul, M.D. 

Intrathoracic Mediastinal Lipoma. Thomas B. 
Wiper and Joseph M. Miller. Am. J. Surg. 66: 90-96, 
October 1944. 

A case of a completely intrathoracic mediastinal 
lipoma in a 4G-year-old white soldier is reported. The 
patient was admitted to the hospital complaining of 
dyspnea and palpitation on exertion. He had gained 
35 pounds in weight in the previous two years. Ex- 
amination of the chest revealed flatness of the left base 
with absent fremitus and decreased breath sounds 
which angled off into the left axilla, suggesting a pleural 
or pericardial effusion. 

A roentgenogram of the chest revealed a large soft- 
tissue mass occupying the lower half of the left lung 
field and displacing the heart and mediastinum to the 
right. Fluoroscopy showed a heart of normal size and 
slight displacement of the esophagus toward the right. 
A small amount of either obstructive or compressive 
atelectasis of the lower portion of the left lung was 
thought to be present. Gastro-intestinal studies were 
negative. No fluid was obtained on attempted aspira- 
tion of the left pleural cavity. A pbstero-anterior 
chest film, with the patient in an exaggerated Trendel- 
enburg position, showed the mass in the left medias- 
tinum to “flow cephalad;” films with the patient in 
the upright position showed the mass to “flow caud- 
ally.” Roentgen studies after the introduction of 300 
c.c. of air into the left pleural space failed to reveal 
shifting fluid levels. An anteroposterior view with the 
patient on his right side clearly outlined the costo- 
phrenic sinus on the left with a small cushion of air, 
showing in the contrast film adjacent lung tissue with 
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the superposition of the smoothly curved border of the 
mass, both the lung and the mass itself having been 
separated from the parietal pleura by the intervening 
air, demonstrating the extrapleural and extrapulmo- 
nary situation of the tumor. 

The roentgen studies described above, lipiodol filling 
of the left bronchial tree, bronchoscopy, and other 
diagnostic procedures revealed but one definite finding 
— ^an extrapulmonary mass, extrapleural and quite 
large in size, impinging upon the bronchus of the left 
lower lobe, compressing the lower portion of the left 
wall of the trachea, and producing a moderate degree 
of atelectasis of the lower left lung. The size of the 
tumor and the evident good health of the patient mili- 
tated against a diagnosis of a malignant growth. The 
anterior position in the chest tended to rule out the 
commoner types of tumor in the posterior mediastinum. 
Operation revealed a completely intrathoracic 
mediastinal lipoma. This was extirpated and, after 
some postoperative complications, the patient made 
an excellent recovery. 

Parasternal Diaphragmatic Hernia. Max Ritvo 
and O. S. Peterson, Jr. Am. J. Roentgenol. 52; 399- 
405, October 1944. 

Parasternal diaphragmatic hernia may result from a 
failure of fusion of the sternal and costal portions of 
the diaphragm, the so-called foramen of Morgagni. 
Even under normal conditions, Larrey’s spaces, which 
correspond anatomically with the foramen of Mor- 
gagni, form congenitally weak areas in the diaphragm 
which may predispose to herniation since deficiencies 
in the diaphragmatic musculature are normally present 
in these areas. Tiie incidence of parasternal hernias 
is low and thej' are among the least frequently diagnosed 
hernias. Mortoh, in 1939 (Surg., Gynec. & Obst. 68: 
257, 1939), was able to find only 120 reported cases. 

Roentgen study of the chest reveals a sharply rounded 
shadow in the anterior lower lung field adjacent to the 
right heart border. Such a shadow requires that para- 
sternal hernia be considered the diagnosis until proved 
otherwise. The density :nay be uniform if the hernia 
contains oni>- omcr.cum or fluid-filled gut. If the 
colon lies with-n the sac, gas-filled haustrations may be 
visible. Barium meal and enema studies are of utmost 
importance in diagnosis. If omentum only is present 
in the hernia, there are varying degrees of upward and 
medialward displacement of the right side of the colon, 
W^en a loop of the colon is in the hernia, barium filling 
will lead to the correct diagnosis. 

Roentgenograms are reproduced illustrating two 
cases, details of which are given in the legends. 

L. W. Paul, M.D. 

THE DIGESTIVE SYSTEM 

Roentgenographic Appearance of the Esophagus in 
Normal Infants. Harry Bakwin, Eleanor Galenson, 
and Bernard E. LeVine. Am. J. Dis. Child. 68: 243- 
247, October 1944. 

The esophagus was studied with the aid of a barium- 
acacia mixture in 32 infants ranging in age from three 
ueeks to twenty-two months. In all but 4 patients 
examination was made in the supine position. 

Fluoroscopically, the mixture descended the esopha- 
gus rapidly in a narrow column, immediately entering 
the stomach. As the feeding continued, the cardiac 


orifice would open and close intermittently. Stasis 
was then noted, most often in the distal third of the 
esophagus, with occasional pooling in the proximal as 
W’cll as the distal third and at times persistent filling 
of the entire organ. Accumulation of barium pro- 
duced temporary distention of the esophagus, and sev- 
eral instances of tortuosity were seen. Regurgitation 
of barium and gas bubbles occurred for a considerable 
time following the feeding and ranged from partial or 
complete filling of the esophagus to e.xpectoration. 

The r.bentgen illustrations adequately demonstrate 
the smooth-walled contours of the esophagus and the 
various phases of filling described. 

Lester M. J. Freedman, M.D. 

Gastric Carcinoma; Observations on Peptic Ulcera- 
tion and Healing. Walter Lincoln Palmer and Eleanor 
M. Humphreys. Gastroenterology 3: 267-272, Octo- 
ber 1944. 

Ulceration with clinical and pathologic evidence of 
healing is seen not infrequently in epithelial neoplasms. 
The process is of particular interest in the stomach be- 
cause of two problems; first, the difficulty of clinical, 
roentgenologic, gastroscopic, and even pathologic dif- 
ferentiation between a benign and malignant ulcer; 
and second, the possibility of neoplastic changes in 
benign ulcer. Nowhere else in the body is the situa- 
tion exactly the same because, with few exceptions, 
tumor tissue is exposed to peptic ulceration only in the 
stomach. 

Four cases are presented, which emphasize the role 
of peptic digestion in ulceration in pre-existent car- 
cinoma and afford additional evidence of the degree of 
healing, clinical and pathologic, to be found in such 
lesions under certain conditions. In none of these cases 
was there definite clinical evidence of pre-existing be- 
nign ulcer. In all of them the duration and the history 
were compatible with a primary ulcerating neoplasm; 
gastroscopic evidence of neoplastic infiltration was 
found in all at the first examination. Pathologically 
two of the lesions presented in many respects the 
classical characteristics of a benign ulcer, such as com- 
plete destruction of an area of muscle corresponding in 
size roughly to the floor of the ulcer and the presence 
of a large area of dense fibrous and granulation tissue 
covered by a necrotic layer. Roentgenograms for 3 
cases are reproduced, showing a remarkable decrease 
in the size of the crater w-ith the healing process, wit 
subsequent increase and recurrence of symptoms- 

The authors conclude that certain ulcerating gastric 
carcinomas may present the architecture charact^istic 
of peptic ulcer. This typical structure is attnbuteii 
to peptic digestion of the carcinoma and adjaeen 
tissue. In such ulcers there may be marked or even 
complete repair of the tissue defect. The scar o c 
ulcer may be covered by neoplastic mucosa or y a 
layer of epithelium perfectly normal in appearance. 

Varied Clinical Manifestations of Lymphosarcoma 
of the Stomach. Henry A. Rafsky, Harry 
Charles I. Krieger. Gastroenterology 3: 2Ji ou ■ 
October 1944. , 

Eleven cases of proved lymphosarcoma of t le 
ach and one probable case are presented. A 
patients came to operation. Their ages range 
19 to 80 years. Seven were males. 

There ivas no characteristic history indica i 
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presence of the growth. Six patients had sj'inptonis 
siinulating peptic ulcer and even showed temporary 
improvement on an ulcer regime, but continued to 
lose weight. Physical examination in most of the 
patients was not diagnostic. In 4 eases, an abdominal 
tumor was palpable. Roentgenography resulted in a 
definite diagnosis of lymphosarcoma in 4 patients and of 
possible neoplasm in 0 patients. In 2 cases, not ex- 
amined by the authors, a roentgen diagnosis of gastric 
ulcer was made. 

Interstitial Ventral Hernia Involving the Small In- 
testine. Case Report. William Gray and Moris 
Horwitz. Am. J. Snrg. 66: 134-135, October 1944. 

Although over 500 cases of interstitial hernia of the 
inguinal region have been reported, a review of the 
American literature failed to reveal any cases of ventral 
heniia of the interstitial type. Such a case in a 04- 
year-old colored woman is presented. The patient 
complained of attacks of dull, gripping abdominal pain 
starting on the right side and spreading over the entire 
abdomen, with associated nausea. Twenty-two years 
previously an abdominal laparotomy had been per- 
formed and a ruptured peptic ulcer successfully re- 
paired. The patient now noticed that a “hard lump” 
developed near the old right rectus scar in association 
with the attacks. Ordinarily, these attacks occurred 
about once or twice a month and lasted from two to 
three days. 

Examination of the abddmen showed a sausage- 
shaped, soft' mass on the right side, extending from the 
right iliac crest to the right costal arch. The mass was 
fixed and moderately tender. A palpable defect in the 
lower part of the right rectus scar suggested the pos- 
sibility of a ventral hernia. 

X-ray examinations of the gallbladder and kidneys 
were normal. Barium meal studies of the upper gastro- 
intestinal tract showed no pathological condition 
involving the stomach or duodenum, but it was noted 
that a few loops of the small bowel apparently lay on 
the outside of the abdominal wall. Small-intestinal 
studies, with films taken three hours following a barium 
meal, resulted in the diagnosis of interstitial hernia 
involving the small bowel, for loops of barium-filled 
small bowel were clearly seen to lie between an appar- 
ent split in the muscle sheaths of the right lateral 
abdominal wall. No obstruction was noted. A bar- 
ium enema revealed no intrinsic abnormalities in- 
volving the colon. Operation confirmed the roentgen 
diagnosis. 

Diagnosis of Fibrocystic Disease of the Pancreas. 
Based upon Twenty-Six Proved Cases. H. F. Philips- 
born, Jr., G. Lawrence, and K. C. Lewis. J. Pediat. 
25: 284-298, October 1944. 

Fibrocystic disease is the clinical manifestation of 
extensive pancreatic cystic fibrosis. The findings in 
26 cases studied at necropsy are presented. 

Unlike celiac disease, which first becomes apparent 
during childhood, fibrocystic disease has its inception 
in infancy. Ordinarily it manifests itself in one of 
three forms: (a) primarily in respiratory difficulty; 
(l>) primarily in gastro-intestinal disturbances; (c) 
m a combination of respiratory and intestinal difficul- 
ties. The patient is usually under one year of age and 
often emaciated. The extremities are spindle-like; 
the abdomen protuberant. The chest is frequently 


hyperresonant and the area of cardiac dullness dimin- 
ished. Auscultation may reveal reduced alveolar air 
exchanges, with .showers of fine moist and sticky 
rfdes throughout the chest. Roentgenography has 
been valuable in diagnosing pulmonary involvement. 
In far advanced cases with physical findings of em- 
physema and atelectasis, roentgenograms have often 
revealed a mottled shadow about the heart accom- 
lianicd by less dense mottling throughout both lung 
fields. This picture is considered compatible -with 
multiple lung abscesses, probably of Staphylococcus 
aureus origin. 

There is a considerable reduction of pancreatic en- 
zymes in the intestinal lumen. Stools are not neces- 
sarily "characteristic” but vary in different individ- 
uals and even in the same individual; at one time 
they may be foul, greasy, and loose; at another time, 
scybalous, brown, and odorless. The vitamin A curves 
in patients ivith fibrocystic disease have been flattened 
and at all times under 30 units. This, like the hypo- 
cholesterolemia, may be only a reflection of poor fat 
absorption. An elevation in the vitamin A absorp- 
tion is in direct proportion to the increased intestinal 
motility. 

Treatment of children with fibrocystic disease should 
be directed toward the pulmonary and gastro-intestinal 
complications. Bronchoscopic aspirations, postural 
drainage, vaccines, the sulfonamides, and penicillin are 
without benefit once pulmonary abscesses have de- 
veloped. The gastro-intestinal disturbances have been 
managed by diets high in protein and low in fats. 
Pancreatic extracts have been administered orally be- 
fore feedings. Parenteral vitamin A has been given in 
doses as large as 50,000 units triweekly. This regime in 
a few instances has produced a favorable response. 

THE SKELETAL SYSTEM 

Acute Manifestations of Yaws of Bone and Joint. 
Arthur J. Helfet. J. Bone & Joint Surg. 26; 672- 
081, October 1944. 

Yaws is the most common disease of bones and joints 
in the tropics. While its manifestations are similar to 
those of syphilis, the author, after eighteen months of 
observation in West Africa, believes that certain fea- 
tures occur, if not solely, at least more constantly in 
yaws, thus permitting its differentiation. 

Syphilis tends to attack bones and joints slowly and 
silently. A syphilitic gumma of a joint surface may not 
cause even muscle spasm or limitation of motion, but 
in yaws a juxta-articular lesion may simulate arthritis, 
with joint pain, tenderness, swelling, muscle spasm, 
and limitation of motion. In the long bones the disease 
may resemble a septic osteomyelitis, with pain, tender- 
ness, swelling, and fever of a mild degree. The onset 
may follow trauma and be accompanied by fever with 
widespread rheumatic pains. 

The tibia, lower end of the femur, inner end of the 
clavicle, and the lower end of the humerus are the sites 
of election, but other bones may also be attacked. 
Palmar and plantar skin lesions are rarely present when 
bone is involved, and the bone lesion seldom ulcerates 
through the skin. 

The radiographic picture resembles syphilis, showing 
an increase in the diameter of the bone, greatly in- 
creased density, and one or several “punched-out” 
areas. The acute lesion often shows subperiosteal 
necrosis of the cortex, with raised periosteum and dep- 
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osition of new bone. The appearance may suggest 
an osteogenic sarcoma or Ewing’s tumor. The roent- 
genographic picture may change rapidly. 

Pathologically the lesion consists of my.xomatous- 
appearing tissue. Where the calcified periosteal layer 
is raised, it is separated from the bone by a substance 
of gelatinous appearance. The microscopic section 
resembles syphilis with round-cell infiltration, many 
plasma cells, and perivascular cuffing, but there is 
little endothelial reaction in the blood vessels. 

The tendons frequently show ganglia of the same 
type of tissue that is present in the bone lesions. The 
joints may show similar growths on the synovia, which 
are painless and do not seem to attack the cartilage. 

The response to arsenicals is dramatic, with roent- 
gen evidence of consolidation in about six weeks. 

Reproductions of photographs and roentgenograms 
are included. John B. McAneny, M.D. 

Chronic Sclerosing Osteitis (Sclerosing Non-Sup- 
purative Osteomyelitis of GarrS). The DiSerential 
Diagnosis from Syphilitic Lesions of Bone, Sclerosing 
Osteogenic Sarcoma, Paget’s Disease of Bone (Ostei- 
tis Deformans), Subperiosteal Ossifying Hematoma, 
Osteitis Fibrosa Cystica, Hemangio-Endothelioma 
(Ewing’s Sarcoma, Endotheliomyeloma), and Meta- 
static Carcinoma. Henry W. Meyerding. S. Clin. 
North America 24; 762-779, August 1944. 

Chronic sclerosing osteitis is recognized as a form of 
osteomyelitis. Clinically it is characterized by persist- 
ent sharp pain and enlargement of bone. Roentgeno- 
logically it shows dense sclerosis usually occurring in 
the shaft of the tibia or the femur. The roentgenologist 
and the orthopedic surgeon experieficed in diseases of 
bone usually arc able to make a diagnosis from the 
clinical and roentgen findings. When doubt as to the 
true nature of the lesion exists, biopsy and a roentgeno- 
gram of the thorax (the latter to rule out possible malig- 
nant metastases) are indicated. 

The differentiation of chronic sclerosing osteitis 
from syphilitic lesions of bone, sclerosing osteogenic 
sarcoma, Paget's disease of bone (osteitis deformans), 
subperiosteal ossifying hematoma, osteitis fibrosa cys- 
tica, hemangio-endothelioma (Ewing’s sarcoma, endo- 
theliomyeloma), and metastatic carcinoma .is discussed. 
A case of each of the various conditions is reported and 
illustrated with roentgenograms. 

Simple Roentgenographic Method for the Measure- 
ment of Bone Length. A Modification of Millwee’s 
Method of Slit Scanography. Gerald G. Gill. J. 
Bone & Joint Surg. 26; 767-769, October 1944. 

In order to measure the length of bones accurately, 
the author has applied a modification of Millwee’s 
slit scanography. The equipment includes a lead plate 
with a 2-mm. slit across it, that will fit the cone slot 
in the ordinary radiographic tube holder. A rope is 
tied to the movable tube stand and through a pulley. 
A weight is fastened to the other end. The fall of the 
weight moves the tube stand at an accelerated rate, 
so that with a constant exposure the thicker part of 
the bone should be radiographed first and progression 
made toward the thinner portion. By variation of the 
radiographic factors, films of good quality can be ob- 
tained, and the length of bones can be accurately deter- 
mined. There is, however, slight distortion of their 
transverse axes. John B. McAne.ny, M.D. 


Collapse of Intervertebral Disc Following Spinal 
Puncture; Report of Two Cases. F. Harold Downing. 
U. S. Nav. M. Bull. 43; 666-673, October 1944. 

Tw'o cases showing clinical and radiologic evidence of 
collapse of the intervertebral disk between L 3 and L 4 
following spinal anesthesia are described. The theoreti- 
cal explanation of such an accident is that the spinal 
puncture needle is inserted to one side of the mid-line 
so that it reflects the dura rather than penetrating it. 
The needle is then forced forward through the annulus 
fibrosus lateral to its reinforcement by the posterior 
longitudinal ligament. Since no spinal fluid is obtained, 
the maneuver may be repeated several times with 
multiple punctures of the annulus. The nuclear ma- 
terial may escape immediately or the disk may be so 
injured that it later degenerates and collapses. The 
author’s cases illustrate both possibilities. 

To prevent such accidents, it is suggested that a 
sharp, fine-caliber, short-bevel needle be used and that 
it be angulated cephalad on insertion so that, if it is 
inserted too deeply, it will strike the body of the supe- 
rior vertebra rather than the intervertebral space. 

Bernard S. Kalayjian, M.D. 

Triphalangeal Bifid Thumb; Report of Six Cases. 
Paul W. Lapidus and Frank P. Guidotti. Arch. Surg. 
49; 228-234, October 1944. 

The authors report six cases of bifid triphalangeal 
thumb of varying degrees of development, in two in- 
stances hereditary. It is their belief that the extra 
phalanx represents an abortive stage of polydactyly, or 
longitudinal splitting of the segment, with assimilation 
of the extra digit as a single segment of phalanx, rather 
than a reversion. A schematic system of the various 
stages from normal to complete longitudinal splitting is 
presented in the form of a diagram. Photographs and 
roentgenograms illustrating the six case reports are 
supplemented by others showing various degrees of 
bifidism of the digital rays of the extremities. Among 
these is an interesting film of the feet showing complete 
splitting of the left second, third, and fourth segments, 
with the result that the foot had eight complete toes 
and metatarsals. Lewis G. Jacobs, M.D. 

Causes of Failure in the Treatment of Congenital 
Dislocation of the Hip. Ignacio Ponseti. J. Bone & 
Joint Surg. 26; 775-792, October 1944. 

Several types of congenital hip dislocation occur; 
(1) embryonic dislocation, in which the head develops 
outside of the acetabulum; (2) fetal dislocation occur- 
ring during the fetal period; (3) natal dislocation, 
originating during delivery; (4) postnatal dislocation, 
the most common type, due probably to some con- 
genital dysplastic condition; (5) sabluxation, ® 
shallow acetabulum and upward displacement of the 
femoral head but without complete dislocation. The 
author has used a slightly simpler classification, group 
ing his cases, 129 in number, merely as prenatal, post- 
natal, and doubtful. ■ t -m 

Determination of the type of dislocation is ol im- 
portance for both prognosis and treatment, an o 
this purpose an adequate x-ray examination ° ^ 

first importance. In interpretation of the roentge 
films it is to be borne in mind that at birth the a^cta - 
ulum is mostly cartilage. Normally its roof is 
sented by a dense, slightly concave line, which is m 
lower border of the ossification center of the ihum, 
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After the first year, a lighter line appears near the roof, 
representing the spread of ossification throiigli the 
anterior or posterior acetabular wall. 

In prenatal dislocations, since the head of the femur 
does not develop in the acetabulum, the acetabular 
roof is not concave but is flat or convc.v, and tlie lighter 
shadows representing the anterior and posterior walls 
fail to appear at the end of the first year. The ossi- 
fication center for the femoral head appears late. A 
secondary acetabulum is usually well developed after 
the age of one year, located above the normal one and 
having no connection with it. Twelve of the author’s 
cases were of the prenatal type. 

Postnatal dislocation occurred in 87 of the author’s 
cases. In this group a prcdislocation stage is usually 
present at birth, consisting in obliquity of the ace- 
tabular roof, delay in appearance of the nucleus of the 
femoral head, and ectopy of the femoral epiphysis. 
During this stage the head is still in the acetabulum 
and may develop normally. Dislocation, if it occurs, 
takes place slowly and progressively during the entire 
first year, being well established when the patient be- 
gins to walk. The head of the femur slides progressively 
upward and backward over the surface of the ace- 
tabular roof and over the lateral aspect of the iliac wing. 
In posterior dislocations the roentgenogram shows what 
the author calls "bilabiation,” which appears on the 
film as an opening of the lateral margin of the ossified 
acetabular roof for the passage of the femoral head. 
In anterior and upward dislocations this sign may be 
absent. In some instances the head of the femur does 
not pass above the level of the labrum glenoidale, in 
which case only a subluxation occurs. With complete 
dislocation a secondary acetabulum develops as an 
upward prolongation of the primary acetabulum. 

The so-called U-shaped shadow formed by the inner 
and outer surfaces of the medial wall of the acetabulum 
below the Y cartilage is widened in postnatal disloca- 
tions and absent in prenatal dislocations. 

Twenty-nine of the author’s cases were classified as 
doubtful, i.e., they could not be placed with certainty 
in either the prenatal or postnatal group. In these 
cases the secondary acetabulum was usually well formed 
and completely separated from the primary acetabulum, 
while the bilabiation sign was absent. 

The significance of the classification of congenital 
dislocations of the hip is obvious from the results in 
this series. In none of the 17 cases of prenatal dis- 
location treated was a normal hip obtained, from which 
it may be concluded that such dislocations should not 
be reduced unless the patient is seen during the first 
months of life. If these cases are left alone a secondary 
acetabulum will develop which will provide a good 
functional result. In the postnatal and doubtful cases 
reduction is indicated. The chief causes of failure in 
these cases, as determined in this series, were epiphys- 
itis of the femoral head, a tendency to subluxation at 
the beginning of walking exercises, and osteosclerosis 
of the acetabular roof. Modifications of treatment to 
insure better results are outlined. 

John B. McAneny, M.D. 


Degenerative Calcification in Articular Cartilage of 
the Knee. Paul H. Harmon. J. Bone & Joint Surg. 
26: 838-840, October 1944. 

Two cases of calcification of the articular cartilage 
of the knee joint are reported. 


The first patient was a 75-year-old man who fell, 
injuring his left leg. A roentgenogram of the knee 
showed a narrow intra-articular zone of calcification 
which followed the contour of the articular cortex of 
the femoral condyles into the recesses of the joint. 
Death occurred from a urinary tract infection, and 
sections from the knee joint showed diffuse calcification 
of the articular cartilage. The menisci were only 
slightly calcified. 

The second patient, a man of 55, was examined for 
an acute attack of gout, when the articular calcification 
was incidentally discovered. Linear zones of calci- 
fication were demonstrable in both knees and both 
uTists.' Re-examination after two years showed ex- 
tension of the calcifying process. 

This condition is to be distinguished from calci- 
fication of the menisci, which is believed to be more 
common. John B. McAneny, M.D. 

Congenital Talonavicular Synostosis. Harold B. 
Boyd. J. Bone & Joint Surg. 26: 682-686, October 
1944. 

This is a report of 4 cases of congenital talonavicular 
synostosis, which is rather rare but probably of little 
clinical importance in itself. However, there is usually 
an enlargement at the distal end of the navicular on 
the medial aspect of the foot, which may interfere 
with the fit of a shoe and become painful. The pro- 
jection can be removed without difficulty and with re- 
sulting comfort to the patient. 

The author refers to the review of this subject by 
O’Donoghue and Sell (J. Bone & Joint Surg. 25: 925 
1943. Abst. in Radiology 42: 517, 1944). 

John B. McAneny, M.D. 


Osteoid Osteoma of Mid-Shaft Region of Femur. 
Case Report. Paul H. Harmon. Am T Surir fifi* 
128-131, October 1944. ‘ 

A case of osteoid osteoma, a non-suppurative local- 
ized benign tumor process composed of osteoid tissue 
occurring in bones, is described. A 9-year-old girl 
had experienced intermittent pain in the mid-portion of 
the right thigh for ten months. Examination showed no 
positive findings except a fusiform enlargement defi 
nitely palpable, at this site. X-ray studies revealed an 
area of sclerosis, which appeared as a thickening of the 
cortical shadow encroaching upon the marrow space 
In the center of this thickened sclerotic area in the bone 
was a radiolucent area approximately 2 cm in diameter 
The roentgen diagnosis was "infection with abscess 
formation.’’ Curettage was performed and several 
drill holes were placed through the neighboring reactive 
bone. The patient made an uneventful recovery and 
had remained normal for eighteen months following the 
operation. This case represents the most characteristic 
site of occurrence of osteoid osteoma 
shaft region of a long bone. > - in the mid- 
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“position of deformity,” with comparable examination 
of the opposite ankle; (3) arthrography with a contrast 
medium injected into the ankle joint. 

Four positions are recommended for roentgenographic 
study of the ankle, to be used according to indications 
in the individual case; (1) anteroposterior, with 10 de- 
grees internal rotation; (2) anteroposterior, with 30 
degrees internal rotation, obtained by use of a wooden 
prism, the head of the first metatarsal and the medial 
malleolus resting against the prism, with the foot in 
dorsiflexion; (3) lateral, through both malleoli; (4) 
lateral with rotation to throw the fibula behind the 
tibia. For the anteroposterior views the knee should 
always be in a true anteroposterior position. 

The second of the positions listed above, in 30 de- 
grees inversion, is the best to show diastasis of the tibio- 
fibular syndesmosis. This is supplemented by films 
with the foot externally rotated and dorsiflexed and, 
in some instances, by arthrography. The authors do 
not agree with the view held by some that a clear space 
between the tibia and fibula is indicative of diastasis. 
They have on several occasions seen such a space at the 
syndesmosis on either side and- attribute it to a shallow 
tibiofibular groove. 

Radiography under strain has proved the most useful 
method of investigation. It is carried out with the 
patient under pentothal anesthesia. Since 5 per cent of 
normal people show relaxation of the fibular collateral 
ligament, allowing rotation of the talus on inversion of 
the foot, comparable films of both ankles are necessary 
when the position of inversion is used. Views under 
strain are made as follows; (1) inversion, to show 
rotation of the talus, which may range from 5 to over 
45 degrees depending on which ligaments are torn; (2) 
eversion to show rupture of the deltoid ligament, which 
results in rotation of the talus in ranges from 10 to 45 
degrees depending on the completeness of the lesion; 
(3) lateral view in plantar flexion, which shows separa- 
tion of the talus and tibia if both collateral ligaments 
are torn; (4) anteroposterior projection in 30 degrees 
inversion with external rotation of the foot, to distin- 
guish between sprains and complete ligamentous rup- 
ture. 

For arthrography the authors use 3 to G c.c. of dio- 
done, such as is used in intravenous urography, inject- 
ing it while the patient is still under the anesthetic 
used for the strain views. The injection is made an- 
teriorly if possible and the joint manipulated to diffuse 
the medium through the cavity. The usefulness of this 
technic is limited, but it will demonstrate partial dias- 
tasis which the other methods fail to show and it can 
be used to distinguish between old and recent lesions. 

J. L. Boyer, M.D. 

Fractures about the Elbow in Children. Harold B. 
Boyd and A. Ralph Altenberg, Arch. Surg. 49: 213- 
222, October 1944, 

Supracondylar fractures are the most common frac- 
tures about the elbow in children. They constituted 
about 65 per cent of the authors’ series of 713 elbow 
fractures in patients under twelve years. Even this is 
considered too low a percentage, as many cases of this 
type are not hospitalized. The diagnosis can usually 
be made clinically but should be confirmed roentgeno- 
graphically, in order to rule out condylar fractures, 
which demand a different form of treatment. Supra- 
condylar fractures can usually be successfully treated 


by closed manipulation. The actual fracture is often 
less serious than the concomitant damage to nerves 
and blood vessels. Volkmann’s contracture is a serious 
complication, which should be prevented by careful 
observation of the circulation at frequent intervals 
w'ith release of any constriction. 

Co/idylar fractures are fairly common, constituting 
25 per cent of this series. They should be treated by 
immediate open reduction and internal fixation. If 
this is not done, an overgrowth of the uninjured con- 
dyle produces, later in life, either a valgus or varus 
deformity, a so-called traumatic arthrosis. 

Fractures of the nech of the radius in children (5% of 
this series) should be treated conservatively if the head 
of the radius is in good position; by operative reduction 
if the position is bad. The radial head should never be 
removed in a child. 

Fracture of the ulna with concomitant dislocation of 
the radial head {Moitteggia fracture) constituted 2 per 
cent of this series; in all fractures of the ulna roent- 
genographic study of the elbow should be made to rule 
out this type of injury. In most instances the ulnar 
angulation can be neglected, as subsequent growth will 
smooth it out, but accurate reduction of the radial 
head is important and can usually be secured by closed 
manipulation. If the dislocation recurs, operative re- 
pair with a fascial loop is indicated, and in this case 
internal fixation of the ulna is indicated. 

Fractures of the olecranon (1.5 per cent) and T-fractures 
of the lower humerus (0.8 per cent) are rare in children; 
they usually require open reduction. 

Lewis G. Jacobs, M.D. 

Fatigue-Stress Fractures, Diverse Anatomic Loca- 
tion and Similarity to Malignant Lesions. J. Gershon- 
Cohen and Robert E. Doran. U. S. Nav. M. Bull. 
43: 674-684, October 1944. 

The authors prefer the name “fatigue-stress fracture” 
for those fractures which follow repeated minor trau- 
matization or over-stressing as in marching. They 
believe the fractures are similar to those which occur 
in metals following exhaustion from overloading. The 
fractures occur far more commonly in the metatarsals 
than in other bones. Of the metatarsals, the longer 
second and third often bear an unusual proportion of 
the stress and are most commonly fractured. Other 
bones occasionally involved are the tibia, femur, fibula, 
calcaneus, pelvic bones, humerus, ulna, and spine. 
The ribs may show similar fractures when cough is 
present. These fractures occur most commonly, but 
not invariably, during young adult life. 

The extent of fragment separation depends upon the 
amount of muscle pull. The authors grade the frac 
tures on the degree of distraction of the fragments. 
Their grade I fractures correspond to what 
viously been described as a “march fracture o t e 
ordinary type. Grades II and III occur under similar 
circumstances but show many of the characteristics o 
routine traumatic fractures with immediate productio 
of symptoms and demonstrable fracture lines. 

These fractures must be differentiated from spoi- 
taneous pathological fractures. Pathologic frac ur 
are usually not related to exercise, are often P®'” J: ' 
show a clear broad fracture line and little car y c 
formation, are frequently multiple, are surroun ^ 
diseased bone, are not limited to "'^'Sht-bcanng < 
and are likely to be associated with systemic 
Fatigue-stress fractures occur with pam utj 
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following exercise; callus formaVion is a prominent 
characteristic; the fracture line is often ill-definecl; 
tlie fractures are usually single and involve weight- 
bearing bones in healthy persons. 

Bf.rn'Ard S. Kai.ayjian, M.D. 

March Fracture. A Report of 307 Cases and a New 
Method of Treatment. Abraham Bernstein and 
Joseph R. Stone. J. Bone & Joint Surg. 26: 743-750, 
October 1944. 

This contribution is noteworthj' because of the 
method of treatment that is offered. It consists in the 
insertion of a metal strip, 1/8 inch thick, 1/2 to 5/8inch 
wide, and G inches long, beneath the sole of the shoe. 
The strip is countersunk in the leather and held in 
place by rivets. A few days are required for the pa- 
tient to become accustomed to wearing the rigid-soled 
shoe, but he is soon able to carry on without difTiculty, 
and soldiers can return to their severe training. 

The advantage of this treatment is the continued 
use of the foot. Physiotherapy and hospitalization are 
unnecessary. After about eight weeks the patient is 
fully recovered. Joii.»t B. McAneny, M.D. 

March Fracture. Statistical Study of 47 Patients. 
Darrell G. Leavitt and Harry W. Woodward. J. Bone 
& Joint Surg. 26: 733-742, October 1944. 

This is a detailed statistical study of 47 march frac- 
tures, showing that the most likely cause is too rapid 
advance to peak military training before the feet have 
had sufficient time to become accustomed to the strain. 
Treatment consists in complete rest for two weeks, 
after which a plaster cast is applied. Physiotherapy 
follows and weight-bearing is not permitted until 
soreness has disappeared. JoitN' D. McAneny, M.D. 

Insufficiency Fracture of the Calcaneus Similar to 
March Fracture of the Metatarsal. Clarence W. 
Hullinger. J. Bone & Joint Surg. 26: 751-757, Octo- 
ber 1944. 

The author reports 53 cases of insufficiency fracture 
of the calcaneus, in some instances bilateral. These 
fractures occurred in soldiers in rigid training, most 
frequently after a cross-country run. 

The patient complains of gradually increasing pain in 
one or both heels for a rveek or two. Examination 
shows swelling over the medial and lateral surfaces of 
the calcaneus, frequently obliterating the malleoli. 
The swelling disappears after one or two weeks’ rest 
in bed but may recur. Walking is painful, but less so 
when done on the toes. There is tenderness on pres- 
sure over the calcaneus. 

Roentgenograms fail to show the fracture until the 
fifth to eighth week, when an irregular sclerotic line of 
callus a few millimeters wide is seen extending in- 
completely through the bone, transverse to the long 
axis, indicating healing. The diagnosis is made on the 
clinical findings, since the x-ray evidence is so long 
delayed. John B. McAneny, M.D. 


GYNECOLOGY AND OBSTETRICS 

An Antepartum Study of Fetal Polarity and Rota- 
tion. Abner I. Weisman. Am. J. Obst. & Gynec. 48; 
650-552, October 1944. 

This author presents a review of radiographic ante- 
partum studies of 100 unselected primiparous women. 


Roentgenograms of the fetus were taken as early as 
radiopaque shadows could be detected and at regular 
intervals during gestation. Films made at approxi- 
mately five months showed 74 cephalic presentations 
and 20 errors in polarity. At eight months, 19 of the 
20 fetuse.s formerly showing faulty presentation had 
rotated spontaneously to the cephalic presentation. 
Six of the remaining 7 were manually rotated by ex- 
ternal version. The remaining one was allowed to go 
to term in breech presentation and delivered by section 
because of a fibroid blocking the cervix. All the others 
were delivered normally with the vertex presenting. 

The author concludes that repeated radiologie studies 
arc advantageous during the course of pregnancy; that 
73 per cent of the errors of polarity will correct them- 
.sclvcs by the eighth month; if spontaneous correction 
has not occurred by the eighth month, it is unlikely to 
occur after that and external version is often indicated. 

Howard Guare, M.D. 


THE GENITO-URINARY TRACT 

Duplication of the Renal Pelvis and Ureter. Lau- 
rence F. Greene. S. Clin. North America. 24: 910- 
921, August 1944. 

Duplication of the renal pelvis and ureter is a con- 
genital anomaly in which one kidney is supplied with 
two pelves and two ureters. The condition may he 
bilateral. The duplication of the ureter may be com- 
plete so that two ureters and two ureteral orifices are 
present, or incomplete, with one ureter joining the 
other and with but one ureteral orifice. 

A diagnosis of duplication of the pelvis and ureter can 
usually be made with ease by excretory urography. A 
roentgenogram made preliminary to the injection of the 
contrast medium frequently will disclose elongation of 
the renal outline. After injection, a film will show the 
duplication. The diagnosis may be corroborated, or 
arrived at independently, by cystoscopy. Catheteriza- 
tion of each ureter and retrograde pyelography will 
further establish the diagnosis. Unfortunately, how- 
ever, these methods are not infallible. Visualization of 
the renal outline and that of the duplicated pelvis and 
ureter may be obscured by gas in the bowel or, if a 
portion of the kidney drained by one of the pelves is 
diseased, the excretion of contrast medium by that 
segment may not be sufficient to cast a shadow, with 
the result that only that pelvis which drains the normal 
renal segment will be visualized. In this event, an 
intimation of duplication may be gained from a study 
of the shape, size, and position of the visualized pelvis. 
If only the upper pelvis is seen, it usually appears small, 
with only two major calices; less frequently a single 
major calix is present, and more rarely three major 
calices. If only the lower pelvis is visualized, duplica- 
tion may be suggested by the position of the upper 
calix, which often, though not invariably, extends 
chiefly laterally and only somewhat superiorly. 

Comparison of the size and position of the visualized 
renal pelvis with the renal outline may also suggest 
duplication. The visualized pelvis appears small as 
compared with the total renal mass and will appear to 
be situated in either the upper or the lower pole of the 
kidney. Thus, if the function of the upper segment of 
the kidney is poor, only the lower pelvis, draining the 
lower segment, will be visualized by excretory urography. 
Considerable renal parenchyma with no pelvic outlet 
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will be noted above tbe visu'aliz’ed lower pelvis. The 
converse is true if the lower segment of the kidney is 
functioning poorly. Cystoscopic examination may dis- 
close but one ureteral orifice on each side. The second 
ureteral orifice may be overlooked; its appearance may 
be obscured, as by a ureterocele; or it may be in an 
ectopic position. 

Three cases of duplication of the renal pelvis and 
ureter in which diagnostic errors were made are pre- 
sented. Roentgenograms are reproduced. 


Studies Concerning Effects of Calcium on the Urinary 
Tract. Harry R. Trattner and Bernard J. Walzak. 
J. Urol. 52: 357-373, October 1944. 

The authors studied the effects following intravenous 
injection of 10 c.c. of a 10 per cent solution of calcium 
gluconate on the musculature of the renal pelvis and 
calices, ureter, and bladder in 282 patients. With the 
aid of a whistle-tip catheter connected to a hydro- 
phoragraph — a recording instrument — it was found 
that peristaltic waves were either considerably reduced 
in strength or disappeared, and the ureter relaxed to a 
degree considered to be one of clinical effectiveness in 27 
per cent of 45 patients examined following intravenous 
calcium administration. Bilateral retrograde pyelog- 
raphy showed that injected calcium failed to alter 
spastic states of the renal pelvis and calices in 17 per 
cent, of the ureter in 41 per cent, and of the bladder in 
30 per cent. Among 20 patients having ureteral colic, 
pain persisted in 30 per cent. 

Excluding instances of slight to moderate relaxation, 
the injected calcium was found to produce marked 
relaxation, overcoming a previously existing spastic 
state, in 30 per cent of the renal pelves and calices, in 
27 per cent of the ureters, and in 57 per cent of the 
bladders. In 40 per cent of 20 patients suSering from 
renal or ureteral colic due to stone, there was immediate 
and complete relief of pain. 

From bladder filling determinations before and after 
calcium injections, it was found that the optimal range 
of urinary />H in which injected calcium is more apt to 
produce relaxation lies between 5.0 and 0.6, while in- 
creased bladder tone or spasm took place to a greater 
extent and with more frequency on the alkaline side. 
The more alkaline the urine, the more likely was this 
reversal of action to occur. 

It was found, also, (1) that urine from the bladder 
and the right and left sides of the upper urinary tract 
may be of the same or a different pH; (2) that urine 
from the painful or infected side of the upper urinary 
tract was often alkaline; (3) that, excluding such 
conditions as alkaline cystitis, the pH of bladder urine 
was sometimes lower than that of urine from the upper 
urinary tract. When , in the presence of an acid reaction 
of the bladder urine, the administration of calcium is 
ineffective for the relief of pain or spasm involving the 
upper urinary tract, one should bear in mind the possi- 
bility that urine issuing from one or both kidneys may 
be alkaline. David Kirsh, M.D. 

Rectounnary Fistula. Seymour F. Wilhelm. Surg., 
Gynec. & Obst. 79: 427-433, October 1944. 

This report concerns 18 cases of rectourinary fistula 
(only one of them in a female). The fistula was due to 
trauma in 8 cases, to a neoplasm in 6, and to inflamma- 
tion in 4. It is worthy of note that in every instance 
the trauma was surgical. 


Symptoms consisted in the passage of gas and fecal 
matter with the urine or the presence of urine in the 
rectum Cystitis was usual, unless a check valve existed 
to prevent passage of feces into the bladder Diagnosis, 
aside from physical examination, proctoscopy, and 
cystoscopy, included the use of colored dyes or radio- 
paque media for injection The latter, used with 
fluoroscopy and radiography, gave valuable aid. 

Treatment of the acute cases was by medical means 
and rest, followed by surgery when needed. The 
chronic cases were treated surgically in the majority of 
instances Edwin L. Lame, M.D. 


Retention of Urine in Children Due to Extravesical 
Pelvic Disease: Report of Two Cases. Charles P. 
Howze and Dorothy S. Jaeger. J. Urol. 52: 319-325, 
October 1944, 

The authors review' the literature and report two 
cases of urinary retention due to extravesical pelvic 
disease. 

The first patient, a wdiite male child of 3 1/2 years, was 
admitted to the hospital w’ith abdominal pain of two 
days’ duration. After study, he was discharged with a 
diagnosis of mesenteric lymphadenitis. Four and a 
half months later, he was readmitted with urinary re- 
tention. A urogram showed bilateral hydronephrosis, 
and rectal palpation revealed a firm mass filling the 
low'er pelvis. At operation a chronic appendiceal ab- 
scess was discovered and removed. Urinary function 
was restored and recovery was uneventful. 

The second patient was a 4-month-old girl, who 
had been unable to void for the past nine days, requir- 
ing catheterization. Three months earlier a number of 
sacrococcygeal cysts, one of which filled the posterior 
half of the pelvic cavity, had been removed, but no 
evidence of malignant growth w’as seen microscopically. 
Rectal examination now disclosed a cystic mass the 
size of a small orange, posterior to the rectum. A uro- 
gram showed bilateral hydronephrosis. Seventeen 
days after admission, an exploratory operation was per- 
formed, and a sacrococcygeal cyst covered by posterior 
pelvic peritoneum was removed. Convalescence was 
uneventful and postoperative urograms showed a nor- 
mal upper urinary tract. Pathologically, the mass re- 
moved was believed to be a “mixed tumor of spina 
bifida arising in and separated from the point o 
origin in the central nervous system at an early stage 
of embryonic development.” N. P- Salner, M.D. 


THE SPINAL CORD 

Pain Produced by Intraspinal Tumor Simulating 
>ain Caused by Gallbladder Disease. Report ot a 
lase. William A. Black. S. Clin. North America 24. 

193-902, August 1944. r 

Pain may be the only symptom of early 
he spinal cord. It may be confined to the 
,ut more often than not is projected along a 
o a localized region of the thorax, f f 
ies Craig (T- A. M. A. 107: 184, July 18. 193G) states 

hat in 80 per cent of spinal cord or 

nitial symptom and that on an average 

nore years before signs of compression 

,ear. In one series of 312 cases. 10 

latients had been subjected to the 

if relieving pain. A case is presented c 
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symptoms masqueraded for tiirce and a half years as 
those of gallbladder disease. 

Intraspinal tumors are of two types: extrauicdullarj', 
arising from the tissues around the spinal cord, and 
intramedullary, arising in the cord itself. The author’s 
case is of the extramedullary type. The symptoms of 
cxtramcdidlary tumors arc divided into three phases — 
invoh’cmcut of nerve roots, beginning compression of 
the spinal cord, and extreme compression of the cord. 
Intramedullary tumors frequently do not produce 
pain, and neurologic signs offer the first indication of 
their presence. 

The outstanding symptom of involvement of nerve 
roots is pain. This is usually lancinating, may be con- 
stant or intermittent, and is aggravated by coughing, 
sneezing, straining, lifting, or any maneuver that in- 
creases intracranial pressure. With beginning compres- 
sion of the cord, neurologic signs become evident, the 
location of the tumor in relation to the spinal cord 
determining their character. Severe comprc.ssion of the 
cord produces paralysis below the level involved, loss of 
sensation, trophic disturbances, and loss of control of 
both vesical and rectal sphincters. 

Since pain is a subjective complaint and must be 
evaluated, a comprehensive and detailed history is 
necessary in the diagnosis of intraspinal lesions. Seven 
points which must be considered in each complaint of 
pain are; situation, depth and projection taken together, 
frequency, duration, intensity, progress, and associated 
symptoms. General as well as neurologic examination is 
necessary, together with spinal puncture, Queckenstedt 
studies, and roentgenography of the spinal column. 
Anteroposterior and lateral roentgenograms should be 
taken, with localized oblique and stereoscopic views of 
the region where there are clinical signs of tumor. 
Erosion of parts of the vertebrae due to pressure and 
invasion of the bone by tumor are sometimes demon- 
strated, but these changes were not discernible in the 
roentgenograms in the author's case. Further in- 
formation, particularly the exact location of the tumor, 
may be obtained by roentgen studies after the intro- 
duction of radiopaque oil. Such studies led to the 


diagnosis in the case here recorded, and a degenerat- 
ing neurofibroma was successfully removed. Intra- 
medullary tumors can be identified by division of the 
oil into t4vo currents, one on each side of the cord. 
Because the iodized oil may cause irritation of the 
meninges and produce a radiculitis, it should be used 
only when necessary and should be removed at the time 
of operation, 

THE BLOOD VESSELS 

Primary Axillary Vein Thrombosis: Report of a 
Case. Norman H. Bruce. U. S. Nav. M. Bull. 43: 
748-753, October 1944. 

Primary axillary venous thrombosis occurs chiefly 
in young males performing heavy duties. A case is 
reported here to emphasize the importance of veno- 
spasm in the syndrome and the wisdom of directing 
treatment against this phase. The clinical picture 
usually consists in rapid swelling of the affected arm 
with some pain, brawny edema, cyanosis, and lowered 
local temperature. Rest, elevation, immobilization, and 
diathermy form the usual treatment, with surgical 
intervention only when these fail. Venography is help- 
ful in determining the site and degree of obstruction. 
The mechanical obstruction is not the sole cause of 
the findings, as the vein is often ligated and a section 
removed in radical mastectomies without serious con- 
sequences. 

The case here described was typical as to history and 
clinical findings. A venogram showed a complete 
block. The patient was treated by application of an 
clastic bandage and overhead suspension of the arm 
without improvement. At the end of one week he was 
given novocain injections in the paravertebral ganglia — 
stellate and first to fourth dorsal. Within eighteen 
hours the edema was gone, the color of the arm was 
normal, and the skin temperature was nearly normal. 
A venogram seventeen days later showed partial re- 
establishment of the lumen; another after an interval of 
eighteen days showed almost complete return to normal 
Bernard S. Kalayjian, M.D. 


RADIOTHERAPY 


NEOPLASMS 

Treatment of Carcinoma of the Cervix During Preg- 
nancy. Howard W. Jones, Jr., and William Neill, Jr. 
Am. J. Obst. & Gynec. 48: 447-463, October 1944. 

According to many xvriters the treatment of choice 
for cervical carcinoma in the pregnant woman is the 
emptying of the uterus and irradiation. Others, in- 
cluding the authors of this paper, believe that judicious 
use of radium may allow carrying the pregnancy to 
term without too great danger to the mother or the 
child. Of many reports on this subject, few show five- 
year end-results for the carcinomas or sufficiently long 
observation of the children — at least a three-year period 
to determine the effects of irradiation. 

The authors’ study of the literature and 8 cases of 
their own shows that the chance for production of 
microcephaly by radium therapy during gestation does 
not exceed 20 per cent and may be as low as 6 per cent. 
Among their 8 cases there were 5 children alive and 
normal at three to fifteen years of age. There were 2 


microcephalic children, one of whom died, at four years, 
of tuberculosis. The eighth child appeared normal but 
died of measles at eighteen months. There is little 
evidence in the literature as to the added risk to the 
mother in carrying pregnancy to term. The authors 
report 4 patients living and well five years and 1 three 
years, out of 7 treated during 8 pregnancies. The de- 
cision on the course to follow may be influenced by the 
desire of the parents for a child and their willingness to 
assume the risk of an abnormal baby. 

Treatment started before the fifth month appears to 
be more hazardous for the fetus than irradiation later in 
pregnancy. High-voltage x-ray therapy is always con- 
traindicated because of the danger of a substantial 
depth dose in the region of the developing child. 
Radium in the cervical canal is also dangerous for the 
fetus and may initiate labor. The authors use radium 
tubes held in a cloth plaque against the cervix, employ- 
ing a large quantity — 2.6 to 3 gm. — to shorten treat- 
ment time and thus reduce danger of abortion. Dosage 
must be determined by clinical experience. The dosages 
in the cases reported here ranged from 1,614 to 3,922 
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me. hr. All the patients were delivered by cesarean 
section. Additional radium and x-ray therapy are 
given after delivery when indicated. 

When carcinoma is discovered after the fetus is 
viable, cesarean section followed by radiation therapy is 
indicated. Hysterectomy at the time of section carries 
a high operative mortality and there is no evidence that 
it produces better results. Most of the cancers dis- 
covered during pregnancy are of Stages I and II. A 
Stage IV carcinoma usually indicates inadequate pre- 
natal care. Bernard S. Kalayjian, M.D. 


Uterine Bleeding and the Roentgenologist. Joe V. 
Meigs. New Englahd J. Med. 231: S49-552, Oct. 19, 
1944. 

This is a plea for more intensive study of abnormal 
uterine bleeding before patients are subjected to pelvic 
irradiation or surgery. Many cases can be cured by 
proper medication or substitution therapy. 

Among the causes of abnormal uterine bleeding, the 
author mentions changes in the chemical fractions of the 
blood, a calcium or prothrombin deficiency; blood dys- 
crasias, as the leukemias or thrombocytopenic purpura; 
injuries to the sympathetic nervous system; with- 
drawal of progesterone or estrin ; ovarian tumors, more 
especially granulosa-cell tumors, thecomas, and some 
cysts; deficiencies of vitamins C, K, and even B; 
cervical and endometrial polyps and fibroids; pelvic 
inflammation; cancer of the cervix, endometrium, or 
fallopian tubes. 

In metropathia haemorrhagica, representing the most 
frequent hormonal pattern of abnormal bleeding, the 
endometrium is hyperplastic and there is a follicle cyst 
of the ovary, with a wrinkling of the remainder of the 
organ and absence of corpus luteum. There may be 
normal or excessive bleeding, followed by continuous 
flowing; more frequently a period of amenorrhea pre- 
cedes a prolonged flow. The condition is seen early or 
late in the menstrual life. Treatment is with progestin, 
the corpus luteum hormone. 

Other types of hormonal dysfunction should be 
appropriately treated. Similarly, if the bleeding is 
attributable to a blood disease, lack of a normal com- 
ponent for coagulation, or a vitamin deficiency, treat- 
ment can be undertaken along proper lines. Other 
cases should be treated with the possibility of a malig- 
nant growth in mind, and tissue should be obtained 
from the cervix and endometrium for histologic study. 
In the author’s opinion radiotherapy has a limited 
application, since he considers conservation of ovarian 
function to be most desirable. He especially warns 
against irradiation in women past the menopause, as 
this may check the bleeding due to a malignant neo- 
plasm without halting the growth of the tumor, which 
may then be allowed to go on to an inoperable stage. 
In women of this group, a curettage should be done. 
If this fails to reveal the cause of the bleeding and there 
is a recurrence, the procedure may be repeated. With 
further recurrence it is best to remove the uterus. 
X-rays and radium should be reserved for the treat- 
ment of bleeding in spinsters near the menopause and 
for patients in too poor physical condition for operation. 
Fibroids and benign tumors should be treated by re- 
moval of the uterus and cervix with conservation of the 
ovaries. Cancer calls for surgery, irradiation, or both, 
according to the indications. 

John B. McAneny, M.D. 


A Rapid Radium Implantation Method for Rodent 
Ulcer. Alexander A. Charteris. Am. J. Roentgenol 
52: 423-430, October 1944. 

In a previous article (Am. J. Roentgenol. 44: 737, 1940) 
a method of radium implantation for the treatment 
of basal-cell carcinoma in the vicinity of the eye was 
described. The results have continued to be satis- 
factory, with a high percentage of cures and a low in- 
cidence of eye damage. The present report describes a 
modification of the method whereby the treatment time 
is compressed into thirty hours, with even better cos- 
metic results. The needles used have a total length of 
15 mm. (5 mm. active length), 0.6 mm. platinum walls, 
and a radium content of 2 mg. (element). The basic 
arrangement of implantation is a rectangle 2.5 by 1.0 
cm., using six needles. Implantation is carried out as 
nearly as possible 0.5 cm. below the skin. During 
treatment the eye is not bandaged and acriflavine 
drops (1:1000) are used freely. The skin dose is 
approximately 3,000 r in thirty hours. 

For lesions of the upper lid a thick contact glass is 
used. This raises the Hd almost 0.5 cm. above the 
globe, thereby reducing the radiation incident on the 
globe some 50 per cent. In the 5 cases treated thus far, 
no eye damage has resulted. 

A total of 62 patients of all types have been treated 
since May 1939. There have been only three failures. 

L. W. Paul, M.D. 


NON-NEOPLASTIC CONDITIONS 

Alpha Rays in the Treatment of Wounds. Erich M. 
Uhlmann. Surg„ Gynec. & Obst. 79: 412-418, Octo- 
ber 1944. 

Radon gas can be readily incorporated in fatty sol- 
vents, and in the form of an ointment can be brought 
into close contact with lesions on , the skin surface. 
Due to the extremely short range of the emitted alpha 
rays, this form of therapy obviously cannot be applied 
to malignant tumors. 

For the last fifteen years, radon absorbed m neutral 
fat has been used successfully in treatment of skin 
changes resulting from destructive doses of radium and 
x-rays (see Radiology 38: 446, 1942). The author 
believes that this apparent contradiction is expDine 
by the fact that alpha rays are corpuscular, 
x-rays and gamma rays are not. More recent ° ® 
types of skin lesions characterized by mcoinpetent 
Wood supply have been treated by this niethod, 
equal success. These include Buerger’s disease, vancose 
ulcers, diabetic gangrene, and ordinary • 

logic control studies reveal formation of new capillaries 

about the lesion. , • . 

Eight cases are presented. In 4, 
cinoma was excised surgically in areas jj ^ 

jured by irradiation, and healing did not occ 
course of therapy with radon ointment had , 

stituted. In the remaining 4 grafting 

healing after radical 

for varicose ulcers. One patieni. ua „„prycasc, 
ulcers of the foot not treated by fgHowing the 

healing occurred at an accelerated J"„’gUs 

application of radon ointment and tl^^e r«u 
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BONES, tumors — coul. 
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borne, Kdward D. Kreis, and Alfred G. Levin, Jan., 1)8 
— fatigue-stress fractures, diverse anatomic location and simi- 
larity to malignant lesions (ab), J. Gershon-Cohen and 
Robert 15. Doran, June, 010 

— multiple difTusc filirosarcoma (ab), Paul R. Steiner, May. ,'523 
— transplantalilc osteogenic sarcomas induced in rats by feed- 
ing radium (ab), Charles K. Dunlan, Joseph C. Atih, 
Roblcy D. Evans, and Robert S. Hams, I'ch., 211 
BONNIN,;. G. SeeBERRIDGE, F. R. 

BOOK REVIEWS 

Golden, Ross. Radiologic Examination of the Small Intestine, 
June, 597 

Kerr, H. Dabney. The Urinary Tract. A Handbook of Roent- 
gen Diagnosis, Jar,, 80 

Meakins, Jonathan-Campbcll. The Practice of Medicine, 
Jan., SO 

Osborne, Stafford L., and Holmquest, Harold J. Technic of 
Electrotherapy. Feb., 190 

Thewlis, Malford W, Mctastascs, Medical and Surgical, Jan., 
85 

Waters, Charles A., Firor, Whitmer B., and Kaplan, Ira I., 
editors. The 1944 Year Book of Radiology, Jan., 85 
BOOKS RECEIVED 

Augur, Pierre, What Are Cosmic Rays?, March, 300 
Barclay. Alfred E., Franklin, Kenneth J., and Prichard, Mar- 
jorie M. The Foetal Circulation and Cardiov'ascular 
System, and the Changes That They Undergo at Birth, 
March, 300 

Fishbein, Morris, editor. Medical Uses of Soap. A Sympo- 
sium, Fch., 190 

Phillips, Ralph, with technical assistance of innes, G. S. 
Super-Voltngc X-Ray Therapy. A Report for the Years 
1937-1942 on the Mozclle Sassoon SupervoUage X-Ray 
Therapy Department, St. Bartholomew's Hospital, April, 
403 

BOONE, JOHN Am and COLEMAN, RALPH R.: Sarcoidosis. 
Report of a case (ab), May, 523 

BORAK, J.: Relationship between the lymphoblastic tumor and 
the digestive tract (ab), April. 421 
BORGES, FRANCISCO. See CARDELLE, GUSTAVO 
BOROVSKY, MAXWELL P., and ARENDT, JULIAN: Chon- 
drodystrophia calclHcans congenita (ab). Jan., 97 
BOST. FREDERIC C. Sec ABBOTT, LEROY C. 

BOWEN, WILLIAM W. (obit), Feb., 188 

BOYD, HAROLD B.: Congenital talonavicular synostosis (ab), 
June, G09 

■ ■ -and ALTENBERG, A. RALPH: Fractures about the elbow 
in children (ab), June, 610 
BOYLAN, JOHN DEAN (obit). March. 299 
BRACHMAN, DAVID S. See HUDSON, WM. A. 

BRADDON, P. D.: Treatment of carcinoma of the dorsum of 
the hand (ab), Jan., 102 
BRAILSFORD, JAMES F.: 

— overseas lectures on bone and joint radiology, Feb., 188 
BRAIN 

See also Choroid Plexus 

— factors influencing mortality in head injury, Harold C. Voris, 
Feb., 160 

— roentgenologic and pathologic aspects of pulmonary tumors 
probably alveolar in origin, with report of six cases, one 
of them complicated by torulosis of the central nervous 
system, E. F., Geever, H. R. Carter, K. T. Neubuerger, 
and E. A. Schmidt, April, 319 
BREAST 
cancer 

— chronic massive pericardial effusion following roentgen 
therapy for carcinoma of the breast, with case report, H. 
Blumenfeld and S. F. Thomas, April, 335 
— operability versus curability (ab), U. V. Portmann, April, 
418 

— osseous metastases from graded cancers, with particular 
reference to roentgen treatment (ab), Hobart A. Burch, 
March, 317 

— roentgen therapy of mammary carcinoma: survival study 
based on 731 cases, Frank R. Gratzek and K. Wilhelm 
Stenstrom, Jan., 44 

— value of surgery and x-ray treatments (ab), Roswell T. 

Pettit, Jan., 104 
inflammation 

— plasma cell mastitis. Report of five additional cases (ab), 
Willard H. Parsons, John C. Henthorne, and R. Lee 
Clark, Jr., April, 422 

BRECK, LOUIS Wm HILLSMAN, j. WINSTON, and BASOM, 
W. COMPERE: Lumbosacral roentgenograms of 45() 
consecutive applicants for heavy work (ab), March, 312 
BREMER, J. L.i Diverticula and duplications of the intestinal 
tract (ab), May, 516 

BRIEDE, PAUL C.: Tuberculosis of the greater trochanter and 
^ its bursa, Jan., 32 

BRITT, WILLIAM S.i Oral aspect of cleiodocranial dysostosis 
(ab), May, 509 


BROCKLEBANK, j. S.: Calcification in the guinea worm (ab), 
Jan., 101 

BROMLEY, J. F. Sec KAHN, EDGAR A. 

BRONCHI 

— adenoid bronchosinusitis in infants and children (ab), 
Stewart H. Clifford, Edward B. D. Neuhauser, and Charles 
F. Ferguson, June, 602 

—bronchial obstruction in primary pulmonary tuberculosis 
(ab), W. F. Richards, May, 511 
calculi 

— bronchoUthiasis (ab), Walter S. Anderson and J. B. Mackay, 
May, 512 

— broncholithiasis (ab), William S. Tinney and Herman J. 

Moersch, June, 603 
cancer 

— some experiences in treatment (ab), Walter L. Mattick, 
March, 317 
roentgenography 

— bronchography in pulmonary tuberculosis: I. Normal or 
questionable rocntgenographic findings in lungs and posi- 
tive sputum (ab), B. A. Dormer, J. Friedlander, and F. J. 
Wiles. June, 603 

— bronchography in pulmonary tuberculosis: II. Radio- 
graphic blackout-evaluation of underlying lesions (ab), 
B. A. Dormer, J. Friedlander, and F. J. Wiles, June, 603 
— importance of bronchography in cases of unresolved pneu- 
monia (ab), George S. Grier, HI, Feb., 198 
BRONCHIOLITIS 

— in children (ab), G. H. Newns, May, 511 
BRONCHITIS 

— dust bronchitis (ab), John A. Toomey and Carl L. Peter- 
silge, March. 307 ' 

BRONCHOLITHIASIS. See Bronchi, calculi 
BRONCHOPNEUMONIA 

— lobar, broncho-, and atypical pneumonia: a study of 500 
cases (ab), Albert W. Hobby, May, 510 
BROOKS, W. D. W.: Management of minimal pulmonary tu- 
berculosis disclosed by fluorography (ab), May, 510 
BROWN, LESTER A.: Osteomyelitis of the frontal bone (ab). 
Feb., 195 

BROWN, SAMUEL: Foreign bodies in the digestive tract, Feb., 
143 

BRUCE, NORMAN H.: Primary axillary vein thrombosis: 
report of a case (ab), June, 613 

BRUNN, FRITZ: A simple method for cardiac measurements, 
April, 352 

BURCH, HOBART A.: Osseous metastases from graded cancers 
of the breast, with particular reference to roentgen treat- 
ment (ab), March, 317 

BURNETT, C. W. F. See HARTLEY, J. BLAIR 
BURSA 

— radiotherapy of ectopic calcification (ab), E. Millington, 
April, 422 
tuberculosis 

—tuberculosis of the greater trochanter and its bursa, Paul C. 
Briede, Jan., 32 

BURTON, WM. Y. See BUTLER, FRANK E. 

BUTLER, FRANK E., WOOLLEY, IVAN M., and BURTON, 
WM. Y.: Jejunal intussusception through a gastro-enter- 
ostomy stoma, May, 498 

C 

CADMIUM 

— cadmium poisoning in industry: report of 5 cases, including 
one death (ab), Louts W. Spolyar, J. F. Keppler, and 
Herman G. Porter, May, 513 
CALCANEUM 
fractures 

— insufficiency fracture of calcaneus similar to march fracture 
of the metatarsal (ab), Clarence W. Hullinger, June, 611 
— spontaneous fracture (ab), Victor Raisman, April, 416 
CALCIFICATION 

See also Choroid Plexus; Heart, infarction; etc. 

— arterial and periarticular calcinosis of unknown etiology; 
c^e, Joseph Levitin, May, 489 

— radiotherapy of ectopic calcification (ab), E. Millington, 
April, 422 
CALCIUM ■ 

— studies concerning effects of calcium on urinary tract (ab), 
Harry R. Trattner and Bernard J. Walzak, June, 612 
CALLAHAN, JAMES J., with CUBBINS, WM. R., SCUDERI, 
CARLO S., and HAMILTON, EUGENE: Revasculariza- 
tion of the carpal bones, Feb., 171' 

CAMIEL, MORTIMER R.: Ileocecal tuberculosis, April, 344 
CAMP, JOHN D. See DICKSON, DOUGLAS D. 

CANCER 

See also Sarcoma; Tumors; and under names of organs 
— further studies on the relation between radiation effects, cel 
viability, and induced resistance to malignant growth. II 
Effects of roentgen rays on Bagg-Jacksen mouse carcinoma 
755 irradiated in vitro and in situ, Anna Goldfeder, March. 
283 ^ 

— pseudocarcinomatous hyperplasia in primary, secondary and 
tertiary cutaneous syphilis (ab), Herbert Lawrence, May, 
529 

in children and young adults 

— carcinoma in young persons (ab), Robert P. Morehead, May, 
529 

metastases. See also Bones, cancer 

carcinoma of the thyroid gland with a solitary metastasis to 
the skull (ab), Hollis. L. Albright, Jan., 92 
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CANCER— 
roentgen therapy 

— treatment of accessible malignant tumors with short distance 
low voltage roentgen rays (ab), D. Waldron Smithers, 
Jan., 102 

CARDELLE, GUSTAVO, BORGES, FRANCISCO, and PEREI- 
RAS, RAUL: Massive pulmonary atelectasis occurring 
during primary tuberculous infection (ab), March, 307 

GARCIA ROMEU, J., and GARCIA RIVERA, J.: Case of 

congenital absence of kidney (ab), May, 526 
CARDIOSPASM. See Stomach, cardiospasm 
CARTER, H. R. See GEEVER, E. F. 

CASTELLANOS, A., PEREIRAS, RAUL, and GARCIA LOPEZ, 
ARGELIO: Corvisart's disease (tetralogy of Fallot with 
right-sided aortic arch) (ab), May, 514 

^See PUENTE DUANY, N. 

CATTELL, RICHARD B. See HARE, HUGH, F. 

CAUDA EQUINA. See Spinal Cord 
CECUM 
tuberculosis 

— ileocecal tuberculosis, Mortimer R, Camiel, April, 344 
CELLS 

— foam cell plaques in the intima of irradiated small arteries 
(100 to 500 microns in external diameter) (ab), John F. 
Sheehan, Feb., 211 
CEREBROSPINAL FLUID 

— eflfect of increased intraspinal pressure on movement of 
iodized oil within the spinal canal (ab), Bernard S. Ep- 
stein, April, 415 

CHARTERIS, ALEXANDER A.: Rapid radium implantation 
method for rodent ulcer (ab), June, 614 
CHEEK 
cancer 

— carcinoma of cheek, alveolar processes, floor of mouth, and 
palate, Richard H. Beiswanger and K. Wilhelm Sten- 
Strom, March, 213 
CH’EN, K. H, See KHOO, F. Y, 

CHEST. See Thorax 
CHILDREN 

See also Cancer, in children and young adults; Infants 
— angle of clearance of the left ventricle as an index to cardiac 
size: modifled technic for its determination and range of 
values for normal children (ab), Robert L. Jackson, Rob- 
ert A, J. Einstein, Alice Blau, and Helen G. Kelly, May, 
514 

— bronchiolitis in children (ab), G. H. Newns, May, 511 
— fractures about the elbow in children (ab), Harold B. Boyd 
and A. Ralph Altenberg, June, 610 
— importance of the early recognition of congenital dislocation 
of the hip (ab), Vernon C. Turner, Feb., 206 
—lymphoblastoma in children under thirteen years of age 
(ab), Ira I. Kaplan, April, 420 

— major motility patterns of the child's digestive tract: a 
review (ab), Irving J. Wolman, Feb., 204 
— pulmonary hemosiderosis in a six year old boy: clinical 
and pathologic report (ab) , J. D. Pilcher and Oliver Hitzen, 
Jan,, 93 . . . 

— -retention of urine in children due to extravesical pelvic 
disease: report of 2 cases (ab), Charles P. Howze and 
Dorothy S. Jaeger, June, 612 

— rheumatic pericarditis in early childhood (ab), Samuel L. 

Ellenberg and Harold Cook, Feb., 202 
— roentgenograms of the chest taken during pertussis (ab), 
Jerome L. Kohn, Irving Schwartz, Jerome Greenbaum, 
and Mary M. I. Daly, Feb., 200 
— tumors of the urogenital tract in the young (ab), Clarence 
G. Handler and Philip R. Roen, May, 528 
CHILDRESS, WILLIAM G.; Tuberculosis among hospital 
personnel (ab), Feb., 198 
CHLAMYDOSPORES 

— maduromycosis of the hand, with special reference to hereto- 
fore undescribed foreign body granulomas formed around 
disintegrated chlamydospores (ab), Douglas Symmers 
and Andrew Sporer, Jan., 99 

CHOLECYSTOGRAPHY. See Gallbladder, roentgenography 
CHOLESTEATOMA. See Tumors, cholesteatoma 
CHONDRODYSTROPHIA FETALIS. See Achondroplasia 
CHOROID PLEXUS 

— some roentgenological and pathological aspects of calciflca- 
tion of choroid plexus (ab), Ernest H, Wood, Jr., June, 
602 

CIRRHOSIS. See Liver 

CLAGETT, O. THERON. See OLSEN, ARTHUR M, 

CLARK. R. LEE, Jr. See PARSONS, WILLARD H. 
CLAVICLE 

— oral aspect of cleidocranial dysostosis (ab), Wm. S. Britt, 
May, 509 

CLIFFORD, STEWART H., NEUHAUSER, EDWARD B, D., 
and FERGUSON, CHARLES F.: Adenoid bronchosinu- 
sitis in infants and children (ab), June, 602 
CLIFT, M. WILLIAM: A new nasopharyngeal radium applica- 
tor (ab), May, 530 
CLIMATE 

- — radiology vs. the monsoon: effect of climate upon equip- 
ment, Philip J. Hodes and George P. Keefer, March, 
266 

CLOSE, H. G. See KAHAN. ALEXANDER 
COHEN, W. See ADDINGTON, E. 

COLEMAN, RALPH R. See BOONE, JOHN A. 

COLLES FRACTURE. See Radius, fractures 


COLON 

See also Intestines 

— management and prognosis of megacolon (Hirschsprunc’s 
disease); review of 24 cases (ab), K. S. Crimson, H. N 
Vandegnft, and H. M- Dratz, April, 412 
— rectal and colonic complications of pelvic irradiation (ab) 
nnr Jordan Thorstad, April, 423 ' 

CGLOo I C/ JVX X 

— treatment of large bowel obstruction. Transverse colos- 
tomy — incidence of incompetency of ileocecal valve* 
experience at the University of Minnesota Hospitals 
(ab), Clarence Dennis, April, 413 
COOK, EDWARD N. See COUNSELLER, VIRGIL S. 

COOK, HAROLD. .See ELLENBERG, SAMUEL L. 
COOPERSTOCK, M.: Atelectasis complicating acute polio- 
myelitis with involvement of respiratory muscles (ab) 
Feb., 200 

Purulent pericarditis complicating pneumonia. Recovery in 
an infant following therapeutic aspiration and the de- 
velopment of pneumopericardium (ab), Feb., 202 
COPLEMAN, BENJAMIN; Roentgenographic diagnosis oi 
the small central protruded intervertebral disc, including 
a discussion of the use of pantopaque as a rayelographic 
medium (ab), May, 519 

COR BIATRIATDM TRILOCULARE. .See Heart, abnormalities 
CORVISART’S DISEASE. See Heart, abnormalities 
COUNSELLER, VIRGIL S., COOK, EDWARD N., and SEE- 
FELD, PHILIP H.: Primary epithelioma of the ureter; 
follow-up study of 1 8 cases with the addition of 9 new cases 
(ab). Feb.. 208 

CRANIOLACUNIA. See Cranium, abnormalities 
CRANIUM 

See also Parietal Bone; Temporal Bone 
— fibrous dysplasia of the skull: a probable explanation for 
leontiasis ossea, David G. Pugh, June, 548 
— osteoporosis circumscripta cranii; its pathogenesis and oc- 
currence in leontiasis ossea and in hyperparathyroidism, 
Frank Windholz, Jan., 14 
abnormalities 

— new light on origin of craniolacunia (ab), J. Blair Hartley 
and C. W. F. Burnett. Jan., 91 
cancer 

— carcinoma of thyroid gland with solitary metastasis to skull 
(ab), Hollis L. Albright, Jan., 92 
fractures 

— factors influencing mortality in head injury, Harold C. 

' Voris, Feb., 166 

— traumatic pneumocephalus, L. H. Garland and M. E. Mot- 
tram, March, 237 

roentgenography . , _ 

— tomography of the skull, Ervin H. Holvey, Louis M. Rosen- 
thal. and Barry J. Anson, May, 425 
CRETINISM ‘ .... 

— epiphysial dysgenesis associated with cretinism in a prema- 
ture infant (ab), Maurice L. Blatt, Mary Zeldes, and 
James Goodfriend. Feb., 206 

CRISTOL, D. S., and GREENE, L. F.: Extrarenal tuberculous 
lesions associated with renal tuberculosis (ab), May, 
CROOKE, A. C, See KAHN. EDGAR A. 

CROWE, S. J.; Local use of sulfadiazine solution, radon, t 3 jro- 
thricin, and pemcillin in otolaryngology (ab), March, 
CUBBINS, WM. R. See CALLAHAN, JAMES J. 

CURTIS, M.R. See DUNNING, W.F, 

CUSCADEN, W. G.: Cancer of female urethra (ab). Jan., lua 
CUTLER, MAX: Concentration method of radiotherapy lor 
cancer of the mouth, pharynx, and larynx: report oi 
progress (ab), Jan., 102 
CYSTS 

See also Lungs; Maxillary Sinus; Mediastinum; etc. 

— fissural cysts (ab), Harry C. Rosenberger, June, 603 


’old A° and WAL^R, JOHN W.: A teratoid tumor of 
the chest: case report, Jun^ 585 _ ^ 

4RBY, FRANCIS U. See^N G^DER, D(mD W. 
4VIDOFF, LEO M. See EPSTEIN, BERNARD b. 
IVIDSON, CHARLES N. Sm McCORT, JAMES J- 
4VIN. JULIA R. See PIRKLE, H. B. 

— SSment of impaired hearing ° HMry'^ D. 

lymphoid tissue in the nasopha . ojo 

Rentschler and John W. Settle Jr., M^rch, 318 
iGRAFF, RALPH MAURK^ (obit) , r. ; Cardiac 

5LANO, PERCY J., and WSmE, ARTHUK k.. 

LORIMiTr” 'coL "aLFR’EDX, awarded Legion of Merit, 

.NN/sTc’lfl^ENCE: Treatment o^rge bowel 

&«iverslty of Mmne- 

sota Hospitals w 

"NTON TAMES. See GRlMM, H. W. 

JRMOID'^CYST^ See Tumors dermoid j„„ach (ab), 

JWEY, EDWARD B.: Benign tumors oi m 

ABETES’INSIPIDUS . , , c,„ge M. J"”"’ 

—clinical observations in 42 cases fao/, w 
April, 422 
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diabetes mellitds 

— associated with AlbrlRht’s syndrome (osteitis fibrosa dis- 
seminata, areas of skin piBincntation, and endocrine dys- 
function with precocious puberty in females) (ah), Frank- 
lin B. Peek and Charles V. SaRc, March, 312 
DICKERSON. W. W. See ROSS, A. T. 

DICKISON, J. C., and SHANNON, J. G.: Fractures of the 
carpal scaphoid in the Canadian Army (ab), May, 521 
DICKSON, DOUGLAS D.. CAMP, JOHN D., and GHORM- 
LEY, RALPH K.; Osteitis deformans: PaRCt's disease 
of the bone, ^Tny, •149 
DIGESTIVE SYSTEM 

See also Cecum; Colon; Duodenum; Gastro-Inteslinal 
Tract; Intestines; Stomach; etc. 

— foreiRn bodies in the diRcstivc tract, Samuel Brown, Feb., H3 

— relationship between the lymphoblastic tumor and the di- 
Rcstivc tract (ab), J. Borak, April, ‘121 
DIPPEL, A. L.: Relationship of descensus uteri to pelvic size 
and morpholoRy and to certain obstetric and economic 
factors (ab), April, 417 
DISTOMIASIS 

—tropical diseases of interest to the radiologist, L. H. Garland, 
Jan., 1 

DIVERTICULA. See Duodenum; Intestines 
DONALDSON, S. W.; Radiology and the law (ab). Feb., 208 
DORAN. ROBERT E. Sec GERSHON-COHEN. I. 

DORMER. B. A., FRIEDLANDER, J.. and WILES, F. J.: 
Bronchography in pulmonary tuberculosis: I. Normal 
or questionable roentgcnographic findings in lungs and 
positive sputum (ab), June, G03 

Bronchography in pulmonary tuberculosis: 11. Radiographic 
blackout-evaluation of underlying lesions (ab), June, 003 
DOUGLAS, S. J.; Cancer of the Up (ab), Feb,, 209 
DOWNING, F. HAROLD: Collapse of intervertebral disc 
following spinal puncture: report of two eases (ab), 
June, C08 

DRACUNCULOSIS 

— calcification in the guinea worm (ab), J. S. Brocklebank, 
Jan., 101 

DRAT2. H. M. See GRIMSON, K. S. 

DREILING, DAVID. See MARSHAK, RICHARD H. 

DRUET, KENNETH L. See WRIGHT, IRVING S. 

DUFF, F. vSee O’DONOVAN, D. K. 

DUGAN, DAVID J. See BLADES. BRIAN 
DUNLAP, CHARLES E., AUB, JOSEPH C., EVANS, ROBLEY 
D., and HARRIS, ROBERT S.: Transplantable osteo- 
genic sarcomas induced in rats by feeding radium (ab), 
Feb., 211 

DUNNING, W. F., and CURTIS, M. R.: The experimental 
production of cxtraskcletal bone-forming neoplasms in 
the rat, Jan., 64 
DUODENUM 

—aneurysm of the abdominal aorta with rupture into duo- 
denum. Report of three cases (ab), H. R. Pratt-Thomas, 
March, 311 

- — duodenal diverticulum simulating gallbladder colic. Report 
of a case (ab), Hugh F. Hare and Richard B. Cattell, 
Feb., 205 

— duodenal obstruction due to tuberculous lymphadenitis 
Richard H. Marshak and David Dreiling, May, 495 

DUST 

See also Pneumoconiosis 

— dust bronchitis (ab), John A. Tooraey and Carl L. Peter- 
silge, March, 307 

DYSOSTOSIS. See Bones, growth 
DYSPLASIA, POLYOSTOTIC FIBROUS 

— (ab), D. K. O’Donovan, F. Duff, T, D. O’Farrell, and John 
McGrath, May, 523 

— fibrous dysplasia of the skull: a probable explanation for 
leontiasis ossea, David G. Pugh, June, 548 


E 


EAR 

tumors 

— cholesteatoma with fistula into the labyrinth. Report 
of case in which the roentgenologic findings were confusing 
(ab), Hans Von Leden and Henry L. Williams, Jan., 92 
ECHINOCOCCOSIS. See Lungs 
ECONOMICS, MEDICAL 

— a trade journal looks at medicine (ed), L. H. Garland, Jan., 
84 

— American medicine tomorrow (ed), Mac F. Cabal, May, 499 
EDEMA 


— experimental hypoproteinemia and edema. Studies of in- 
testinal absorption and intestinal roentgenologic charac- 
teristics (ab), Argyl J. Beams, Alfred H. Free, and Jack 
R. Leonards, Jan., lOG 
EDIDIN, L. See MORA, J. M. 

EDITORIALS 


a service for radiotherapists, June, 596 
a trade journal looks at medicine, L. H. Garland, Jan., 84 
Allen, Lewis George, Jan., 82 

American medicine tomorrow, Mac F. Cahal, May, 499 
lethal effect of whole body roentgen irradiation in animals, T. 


Leucutia, Feb., 184 

presidential address, E. R. Witwer, March, 293 
radiology and physics, W. V. Mayneord, April, 401 
Rigler, l.eo G., an appreciation, March, 297 
the associate editorship, Feb., 187 

ulceration associated with diaphragmatic hernia, June, 594 


EGBERT, ERNEST W.: Roentgen therapy with the army 
x-rav field unit (ab), April, 418 
ElCHELBfiRGER. LILLIAN. Sec ADAMS, W. E. 

EINSTEIN, ROBERT A. J. See JACKSON, ROBERT L. 
EITZEN, OLIVER. Sec PILCHER, J. D. 

ELBOW 

— fractures about elbow in children (ab), Harold B. Boyd and 
A. Ralph Altcnbcrg, June, 610 
ELECTRONS 

— on the maximal energy attainable in a betatron (ab), D. 
Iwancnko and 1. Pomcranchuk, Feb., 212 
ELLENBERG, SAMUEL L., and COOK. HAROLD: Rheu- 
matic pericarditis in early childhood (ab), Feb., 202 
ELLINGER, FRIEDRICH: Lethal dose studies with x-rays, 
Feb., 125 

Response of the liver to irradiation, March, 241 
EMPHYSEMA 

— obstructive emphysema in infancy due to tuberculous 
mediastinal glands. Report of a case (ab), L. G. Pray, 
May, 511 

— pneumonia, pneumothorax, and emphysema following inges- 
tion of kerosene (ab), Edwin P. Scott, March, 307 
— postoperative emphysematous bullae following lung abscess 
(ab), Waldo R. Occhsli, April, 411 
ENDOCRINE GLANDS 

See also under names of glands, as Parathyroid; Thymus; 
Thyroid 

— diabetes mcllitiis associated with Albright's syndrome 
(osteitis fibrosa disseminata, areas of skin pigmentation, 
and endocrine dysfunction with precocious puberty in 
females) (ab), Franklin B. Peck and Charles V. Sage, 
March, 312 

— significant skeletal irregularities of the hands, John F. Holt 
and Fred J. Hodges, Jan., 23 
ENDOTHELIOMYELOMA. See Tumors, Ewing’s 
ENEMATA 

— value of opaque enema and its modifications (ab), Norman 
P. Henderson, Jan., 96 
EOSINOPHILS 

— eosinophilic granuloma of bone presenting neurologic signs 
and symptoms. Report of case (ab), Raymond L. Os- 
borne. Edward D. Freis, and Alfred G. Levin, Jan., 98 
— infiltration of the lungs (Loefiler's syndrome) (ab), Stewart 
H. Jones and Carlton R. vSouders, May, 612 
—Loefiler’s syndrome. Transient pulmonary infiltrations with 
blood eosinophilia (ab), H. B. Pirkle and Julia R. Davin, 
March, 307 

—roentgen features of eosinophilic infiltrations in the lungs, 
Herman Henncll and Marcy L. Sussman, April, 328 
—transitory migratory pulmonary infiltrations associated with 
eosinophilia (Loefiler’s syndrome), with the report of an 
additional case (ab), J. Winthrop Peabody, May, 612 
EPIPHYSES 

— epiphysial dysgenesis associated with cretinism in a prema- 
ture infant (ab), Maurice L. Blatt, Mary Zeldes, and 
James Goodfriend (ab), Feb., 206 
— traumatic separation of upper femoral epiphysis; a birth 
injury (ab), Putnam C. Kennedy, Jan., 100 
EPSTEIN, BERNARD S.: Effect of increased intraspinal pres- 
sure on movement of iodized oil within the spinal canal 
(ab), April, 415 

—and DAVIDOFF, LEO M,: Iodized oil myelography of the 
cervical spine. Observations on the normal and on five 
patients with ruptured intervertebral discs of the lower 
cervical spine (ab), May, 518 

ERB, WILLIAM H., and SMITH, DELBERT C.: Atresia of 
small intestine. Two case reports; one multiple atresia, 
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— treatment of large bowel obstruction. Transverse colos- 
tomy — incidence of incorapetency of ileocecal valve: 
experience at the University of Minnesota Hospitals 
(ab). Clarence Dennis, April, 413 


ILEUM. See Intestines 
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-INDUSTRY- AND-OCGUPATIONS 

See also Mines and Miners 

—lumbosacral roentgenograms of 450 consecutive aonlicants 
for heavy woA (ab), Louis W. Erect, J. Winston Hills- 
man, and W. Compere Basom, March, 312 
diseases and poisoning. See also Pneumoconiosis 
— benign pulmonary changes in arc-welders: arc-welder’s 
siderosis (ab). J. A. Groh, April, 411 
— cadmium poisoning in industry; report of 5 cases, includinsr 
one death. Louis W. Spolyar, J. F. Keppler, and Herman 
G. Porter, May, 513 
INFANTS 

See also Children 

— adenoid bronchosinusitis in infants and children (ab) 
Stewart H. Clifford, Edward B. D. Neuhauser, and Charles 
F. Ferguson, June, 602 

— bone lesions of congenital syphilis in infants and adolescents; 

46 cases, P. E. Russo and L. F. Shryock, May, 477 
— congenital and infantile beriberi (ab), David W. Van Gelder 
and Francis U. Darby, May, 515 
— epiphysial dysgenesis associated with cretinism in a pre- 
mature infant (ab), Maurice L. Blatt, Mary Zeldes, and 
James Goodfriend, Feb., 206 

—hemangioma of the adult and of the infant larjmx. Review 
of the literature and a report of 2 cases (ab), George B. 
Ferguson, May, 528 

— obstructive emphysema in infancy due to tuberculous 
mediastinal glands. Report of a case (ab), L. G. Pray, 
May, 511 

- — purulent pericarditis complicating pneumonia. Recovery in 
an infant following therapeutic aspiration and the de- 
velopment of pneumopericardium (ab), M. Cooperstock, 
Feb., 202 

— roentgenographic appearance of esophagus in normal infants 
(ab), Harry Bakwin, Eleanor Galenson, and Bernard E. 
LeVine, June, 606 

— traumatic separation of the upper femoral epiphysis; a 
birth injury (ab), Putnam C. Kennedy, Jan., 106 
INTERNSHIP 

— three-year rotating service in radiology, March, 299 
INTERVERTEBRAL DISKS. See Spine 
INTESTINES 

See also Hernia 

—experimental hypoproteinemia and edema. Studies of in- 
testinal absorption and intestinal roentgenologic charac- 
teristics (ab), Argyl J. Beams, Alfred H. Free, and Jack 
R. Leonards. Jan., 106 ^ > . « . « 

— normal distribution of small intestine (ab), Samuel T. Her- 
stone and Seelig Freund, March, 310 . ... 

— roentgenological anatomy of position of the coils of the nor- 
mal small intestine (ab), F. Y. Khoo, K. S. Liu, and K. H. 
Ch’en, March, 311 . / , x xt , 

— -value of the opaque enema and its modifications (ab), Nor- 
man P. Henderson, Jan., 96 

abnormalities , ^ . v t t 

— diverticula and duplications of intestinal tract (ab), J. n* 
Bremer, May, 516 

atresia • * 

—of small intestine. Tiro case reports; one multiple 

with survival (ab), William H. Erb and Delbert C. Smith. 
March, 311 

—primary carcinoma of jejunum and ileum (ab), P. G. Boman. 
Jan.. 95 

“diverticula and duplications of intestinal tract (ab). J- L. 

— di'^rticulitis and diverticulosis (ab), Norman P. Henderson. 
March. 311 

gases in. See Flatulence 

^ifniLl and radiological ,'>'> 5 “vations concermn| ( he large 

pendulum movement of colon (ab), A. Galambos, Jan.. 

-treatment of large bowel obstruction. Transverse colos- 
tomy— incidence of ■^oo'o.potoofy ^’^^.'off Hospitals, 
experience at the University of Minnesota Hospiia 

Clarence Dennis, April, 413 

-p^ldlLis with unusual findings (ab), P. B. Welch, April, 412 

— abdomtaal aortic ffiner anriliclfard 

ceded by occult blood (ab), Glenn J. nmer 
M. Johnson, Jan., 95 

“deocecaVtuberculosis, Mortimer R- Camiel. April. 344 
— ”io” yoma of the jejunum: Harold T 

INTUSSUSCEPTION . gastroenterostomy stoma 

lODlN^SlD^^OOlNE COMPOUNDS intervertebral disks 
iodized oil. See also on the movemynf o 

—effect of increased intraspinal pres re g^nard S. Ep- 

iodized oil within the spinal canal (an;, 
stein. April, 415 
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IODINE AND IODINE COMPOUNDS — ro»/. 

— effect of iodized poppyseed oil nnd iodine-chlorine in peanut 
oil in the subarachnoid space of animals (ab), Kdwin 
Boldrcy and Robert R. Aird, Jan., 100 • * 

ISAACS, H. J. vSec MORA, J. M. 

ISAACS, 'RAPHAEL: RocntKcn . therapy in. diseases of the 
hlood-formitiK orfidns. Joh.. 58 - ! ' 

IWANENKO, D., and PpMERANCHUK, I.: On the maximal 
energy attainable in a betatron (ab), Rcb., 212 
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JACKSOK. ROBERT L., EINSTEIN. ROBERT A. J., BLAU, 
ALICE, and KELLY, HELEN G.: Angle of clearance of 
the left ventricle as an index to cardiac size: modified 
technic for its detenninntion and range of values for nor- 
mal children (ab). May, Ol-l 

JACOBSON, LILLIAN E.: Depth dose measurements at 400 
kilovolts. March, 273 

JACOX. HAROLD W. See HEINTZELMAN, JOHN H. L. 

JAEGER, DOROTHY S. See HOWZE. CHARLES P. 

JALESKl, THOMAS C.: Pancreatic lithinsis (ab), Feb., 20G 

JANKELSON, I. R. Sec GRAY, WILLIAM 

TARRY, G. See PEIRCE, CARLETON B. 

JAWS 

- — fissural cysts (ab), Harry C. Rosenberger. June, G02 
- — radiography of the neck of the condyle (ab), A. Porter S. 
Sweet, Jan., 92 

- — tomography of the tcmporo-mandibular joint and ramus of 
the mandible (ab), C. W. C. Gough, March, 305 
cancer 

—carcinoma of cheek, alveolar processes, floor of mouth, and 
palate. Richard H. Bciswangcr and K. Wilhelm Sten- 
strom, March, 213 

— recent advances in treatment of carcinoma of the mouth and 
jaws (ab), T. H, Somervell, March, 31G 
tumors 

— ossifying fibroma of superior maxilla (ab), H. James Hara, 
May, r>24 

JEJUNUM. See Tnte.slines; Intussusception 

JOHNSON, RICHARD M. See HILLER, GLENN I. 

JOINTS 

See also under names of joints; Rheumatism 
— acute manifestations of yaws of bone and joint (ab), Arthur 
J. Helfet, June. GOT 

• — arterial and periarticular calcinosis of unknown etiology; 
case, Joseph Levitin, May, 489 

— high*altitude joint pains (bends): their rocntgenographic 
aspects, Sydney F, Thomas and Owen L. Williams, March, 
250 

JONES, GEORGE M.: Diabetes insipidus. Clinical observa- 
tions in forty-two cases (ab), April. 422 

JONES. HOWARD, W., Jr., and NEILL, WILLIAM, Jr.: 
Treatment of carcinoma of the cervix during pregnancy 
(ab), June, 613 

JONES, JOHN C., and THOMPSON, WILLIAM P,: Arterio- 
venous fistula of the lung: report of a patient cured by 
pneumonectomy (ab), June, 005 

JONES, STEWART H., and SOUDERS, CARLTON R,; 
Eosinophilic infiltration of the lungs (Loefller's syndrome) 
(ab). May, 512 

JURISPRUDENCE, MEDICAL 
— radiology and the law (ab), S. W. Donaldson, Feb., 208 
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abnormalities ... ^ . - 

— congenital abs^’iice; ease (a1)); Gustavo Cardelle, J. Garcia 
Romeu and J. Garcia Rivera, May, 526 
— congenital solitary pelvic ectopic kidney, with report of 
case, B H. Nichols and J. T. Marr, March, 255 
X — duplieptipn of .renal pelv^is and .ureter (ab), Laurence F. 
' . ^Greene, June, Gil 

— supernumerary kidney with clear cell carcinoma (ab), Mark 
Exley and W. S. Hotchkiss, Feb., 208 
blood supply 

— thrombosis of the renal vein (ab), William F. Melick and 
Alvin E. V^itt, Feb., 208 
ca! >uli 

— bilateral nephrolithiasis in horseshoe kidney (ab), Franklin 
Farman, Jan., 101 

—calculus with parathyroid adenoma (ab), Gordon S. Foulds, 
May, 525 
cancer 

— supernumerary kidney Nvith clear cell carcinoma (ab), Mark 
Exley and W. S. Hotchkiss, Feb., 208 
diseases 

— actinomycosis; report of primary case (ab), Charles P. 

Mathd, March. 315 
horseshoe 

— bilateral nephrolithiasis in horseshoe kidney (ab), Franklin 
Farman, Jan., 101 
rupture 

— perirenal absce.ss with extension into right pleural cavity 
following rupture of right renal pelvis: operative findings 
and results (ab), Neil S. Moore and Harry H. McCarthy, 
March, 345 
tuberculosis 

— extrarenal tuberculous lesions associated with renal tubercu- 
losis (ab). D. S. Cristol and L. F. Greene, May, 525 
KLEIMAN, A. H.: Hemangioma of the testis (ab), Jan., 105 
KLEINBERG, S.: Aseptic necrosis of the head of the femur 
following traumatic dislocation of the hip (ab), April. 416 
KLIPPEL-FEIL SYNDROME. See Spine, abnormalities 
KNEE 

— degenerative calcification in articular cartilage (ab), Paul 
H. Harmon, June. 609 

— injuries in service personnel (ab), John H. Allan and Jesse T. 
Nicholson, March, 313 

— injuries to the ligaments (ab) , Leroy C. Abbott John B. de C, 
Saunders, Frederic C. Bost, and Carl E, Anderson, March. 
314 

— non-inpection method for rocntgenographic visualization of 
the internal semilunar cartilage. Technic and analysts of 
• results in 709 examinations (ab), Leonard Long, May, 520 
— pneumoradiography (ab), Francis Blonek and Joseph Wolf, 
April, 410 
dislocations 

— report of two cases (ab), James W. Sever, April, 416 
KOENIG, EDWARD C.; Anatomical x-ray studies of the lung, 
primarily for tuberculosis, Feb., 158 
KOHN, JEROME L.. SCHWARTZ. IRVING, GREENBAUM, 
JEROME, and DALY, MARY M. I.: Roentgenograms 
of the chest taken during pertussis (ab), Feb., 200 
KRAUSE, GEORGE R., and THOMPSON, JOHN R., Jr.. 
March fracture: an analysis of two hundred cases (ab). 
May, 521 

KRIEGER, CHARLES I. See RAFSKY. HENRY A. 

KRUGER, ALFRED L., WALLACE, ALBERT W., MEDEL- 
MAN, JOHN P., and GRIMES, S. BUTLER: Primary 
atypical pneumonia simulating infiltrative pulmonary 
tuberculosis (ab), Feb., 199 
KYPHOSIS. See Spine, curvature 


KAHAN, ALEXANDER, and CLOSE, H. G.: Case finding by 
mass radiography. A report on 500 selected cases (ab), 
May, 510 

KAHN. EDGAR A., CROOKE, A. C., and BROMLEY, J, F.: 
Indications for and effects of irradiation of the pituitary 
gland; symposium (ab), Jan., 103 
KALLET, HERBERT 1., and THORSTAD, M. JORDAN: 
Rectal and colonic complications of pelvic irradiation 
(ab) , April, 423 

KAPLAN, IRA 1.: Lymphoblastoma in children under thirteen 
years of age (ab), April, 420 
Treatment of an unusual hemangioma (ab), Feb., 210 
KAPLAN, MORRIS, and SYMONDS, MARTIN: Pes planus: 

a method of mensuration, April. 355 
KATZ, HARRY. See RAFSKY, HENRY A. 

LAWAICHI. GEORGE K. See BARNES, ROGER W. 
KEEFER, GEORGE P. See HODES, PHILIP J. 

KELLY, HELEN G. See JACKSON, ROBERT L. 

KENNEDY, PUTNAM C.: Traumatic separation of the upper 
femoral epiphysis. A birth injury (ab). Jan., 100 
KENT, BASIL S. See PETERSON, ERIC W. 

KEPPLER. J. F. See SPOLYAR, LOUIS W. 

KEROSENE , „ . . 

— pneumonia, pneumothorax, and emphysema followng in- 
gestion of kerosene (ab), Edwin P. Scott, March, 307 
KERWIN, A. J.: Observations on the heart size of natives liv- 
ing at high altitudes (ab), March, 309 , 

KHOO, F. Y., LIU, K. S., and CH*EN, K. H.: Roentgenological 
anatomy of the position of the coils of the normal small 
intestine (ab), March, 311 

KIDNEYS . . 

— renal hydrocele; subcapsular renal extravasation (ab), 
Louts H. Baretz, May, 526 
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LABYRINTH. See Fistula, labyrinthine 

LADD, WM. E.; Surgical treatment of esophageal atresia and 
tracheoesophageal fistulas (ab). Tan., 94 
LAMBLIASIS 

— giardiasis with unusual findings (ab), P. B. Welch, Anril, 
412 

LAPIDUS, PAUL W., and GUIDOTTI, FRANK P.: Triphalan- 
geal bifid thumb: report of six cases (ab), June. 608 

LARYNX 

cancer 

— concentration method of radiotherapy for cancer of mouth, 
pharynx, and larynx: report of progess (ab), Max Cut- 
ler, Jan., 102 

— consideration of dose distributions in treatment of intrinsic 
carcinoma by radium implantation (ab), J. Morton, L. H. 
Gray, and G. J. Neary, March, 316 
— review of treatment and end results at the Brooklyn Cancer 
Institute (ab), W. E. Howes and M. Platau, April, 419 
tumors 

— hemangioma of the adult and of the infant larynx. Review 
of the literature and report of 2 cases (ab), George B. 
Ferguson, May, 528 

LAW, FREDERICK M.: Stereoscopic versus plain films in 
accessory sinus examinations (ab). May, 509 

LAWRENCE, G. See PHILIPSBORN, H. F., Jr. 

LAWRENCE, HERBERT: Pseudocarcinomatous hyperplasia 
in primary, secondary and tertiary cutaneous syphilis 
(ab), May, 529 

LAZARUS, JOSEPH A., and MARKS, MORRIS S.: Aneurysm 
of the renal artery — true and false — with special reference 
to preoperative diagnosis (ab), May, 527 



624 


Index 


June 1945 


LEAVITT, DARRELL G., and WOODWARD, HARRY W.: 
March fracture. Statistical study of 47 patients (ab), 
June, 611 

LEDERMAN, M. See TAYLOR, HERMON 
LEE, MADISON J,, Jr.; Congenital anomalies of the lower part 
of the rectum: analysis of sixteen cases (ab), May, 516 
LEIOMYOMA. See Tumors, myoma 
LEONARDS, JACK R. See BEAMS, ARGYL J. 

LEONTIASIS OSSIUM 

— fibrous dysplasia of the skull: a probable explanation for 
leontiasis ossea, David G. Pugh, June, 548 
— osteoporosis circumscripta cranii: its pathogenesis and oc- 
currence in leontiasis ossea and in hyperparathyroidism 
Frank Windholz, Jan., 14 
LEUKEMIA 

— acute leukemia complicating pregnancy, with necropsy find- 
ings in the fetus; case (ab), H. S. Applebaum, Feb., 209 
— lymphoblastoma in children under thirteen years of age 
(ab), Ira I. Kaplan, April, 420 

— observations on over 100 cases of myelogenous and lym- 
phatic leukemia, with blood and sternal puncture studies 
and follow-up of several years, Asa B. Friedmann and Leo 
M. Meyer, April, 341 

— thymic region tumors with acute leukemia (ab), N. Puente 
Duany and A. Castellanos, March, 317 
— x-ray therapy of heart in patient with leukemia, heart block, 
and hypertension (ab), H. Blotner and M. C. Sosman, 
Feb., 209 

LEVIN, ALFRED G. See OSBORNE, RAYMOND L. 

LeVlNE, BERNARD E. See BAKWIN, HARRY 
LEVITIN, JOSEPH; A case of arterial and periarticular cal- 
cinosis of unknown etiology, May, 489 
LEVITT, W. M. See TAYLOR, HERMON 
LEWIS, K. C. See PHILIPSBORN, H. F.. Jr. 

LIGAMENTS. See Knee 

LINDAIJ’S DISEASE. See Tumors, angioma 

LIPOCHONDRODYSTROPHY 

— Upochondrodystrophia (ab), Lorenzo Exposito and Argelio 
de Feria, March, 312 
LIPOMA. See Tumors, lipoma 
LIPS 
cancer 

— (ab), S. J. Douglas, Feb., 209 
tumors 

— treatment of an unusual hemangioma (ab), I. I. Kaplan, 
Feb., 210 

LIU. K. S. See KHOO, F. Y. 

LIVER 

— response to irradiation, Friedrich Ellinger, March, 241 * 

cancer 

— hepatoma, with metastasis to bone occurring in patient 
known to have had advanced cirrhosis eight years pre- 
viously (ab), Maurice Mensh and Harold A, Hanno, May, 
517 

LOCKWOOD, IRA H. See DANN, DAVID S. 

LOFFLER syndrome. See Eosinophils 
LONG, LEONARD; Non-injection method for roentgenographic 
visualization of the internal semilunar cartilage. Tech- 
nique and analysis of results in 709 examinations (ab), 
May. 520 
LONGEVITY 

— longevity in ventricular aneurysm: report of a case followed 
over a ten year period (ab), Dennison Young and John B. 
Schwedel, March, 309 

LORENZ, EGON; Radioactivity and lung cancer; a critical 
review of lung cancer in miners of Schneeberg and Joach- 
imsthal (ab), April, 424 

LOWRY, FREDERICK C. See STEIN, GEORGE H. 

LUBERT, MORTIMER; Actinomycosis of the vertebrae (ab), 
Jan., 98 
LUNGS 

See also Bronchi; Tuberculosis, Pulmonary 
— ^anatomical x-ray studies of the lung, primarily for tuber- 
culosis, Edward C. Koenig, Feb., 158 
— pulmonary changes in chronic cy.stic pancreatic disease (ab), 
George J. Baylin, May, 513 

— pulmonary hemosiderosis in a six year old boy: clinical and 
pathologic report (ab), J. D. Pilcher and Oliver Eitzen, 
Jan., 93 

— round densities within cavities. Lung lesions simulating 
the pathognomonic roentgen sign of echinococcus cyst 
(ab), I. D. Bobrowitz, June, 604 
— thoracic manifestations of sarcoidosis, Solon S. Bernstein 
and Marcy L. Sussman, Jan., 37 
abscess 

— diagnosis and treatment (ab), T. Holmes Sellors, L. G. Blair, 
and L. E. Houghton, Feb., 201 

— postoperative emphysematous bullae following lung abscess 
(ab), Waldo R. Oechsli, April, 411 
— pulmonary abscess (ab), Arthur M. Olsen and O. Theron 
Clagett, June, 604 
agenesis 

— (ab), Anibal R. Valle and Evarts A. Graham, April, 410 
cancer 

— new growths of the chest (ab), Carl W. Tempel, March, 308 
— radioactivity and lung cancer; critical review of lung cancer 
in miners of Schneeberg and Joachimsthal (ab), Egon 
Lorenz, April, 424 
cavitation 

— round densities within cavities. Lung lesions simulating 
the pathognomonic roentgen sign of echinococcus cyst 
(ab), I. D. Bobrowitz, June, 604 


collapse. See also Pneumothorax; Tuberculosis, Pulmonarv 
artificial pneumothorax 

—atelectasis complicating acute poliomyelitis with involv. 
ment of respiratory muscles (ab), M. Cooperstock, Feb., 

—massive atelectasis occurring during primary tuberculous 
mfection (ab)y Gustavo Cardelle, Francisco Borges and 
Raul Pereiras, March, 307 ^ ^ 

— roentgen appearance of lobar and segmental collapse* pre- 
liminary report, Laurence L. Robbins and Clayton H 
Hale, Feb., 107 ^ 

— roentgen appearance of lobar and segmental collapse I 
Technic of examination, Laurence L. Robbins. Clavtoti 
H. Hale, and O. E. Merrill, May, 471 
— roentgen appearance of lobar and segmental collapse. 11 
The normal chest as it pertains to collapse, Laurence 
L. Robbins and Clayton H. Hale, June, 543 
cysts 

— cystic disease of lung, with iodized oil studies (ab), H. Ver- 
non Madsen and H. B. Pirkle, May, 512 
dust diseases. See Pneumoconiosis 
fistula. See Fistula 
foreign bodies 

— four-inch packing nail in the lung; case followed for thirteen 
years (ab), J. Blair Hartley, Jan., 94 
mycosis. See Blastomycosis 
pathology 

— eosinophilic infiltration of the lungs (Loeffier’s syndrome) 
(ab), Stewart H. Jones and Carlton R. Souders. May, 
512 

— Loeffler’s syndrome. Transient pulmonary infiltrations 
with blood eosinophilia (ab), H. B. Pirkle and Julia R. 
Davin, March, 307 

— roentgen features of eosinophilic infiltrations in the lungs, 
Herman Hennell and Marcy L. Sussman, April, 328 
— transitory migratory pulmonary infiltrations associated with 
eosinophilia (Loeffier’s syndrome), with the report of an 
additional case (ab), J. Winthrop Peabody, May, 512 - 
sounds 

— cavernous breathing: is there such a sound? (ab), George 
G. Ornstein, May, 510 
surgery 

-^arteriovenous fistula of the lung: report of patient cured by 
pneumonectomy (ab), John C. Jones and William P. 
Thompson, June, 605 
tumors 

— cavernous hemangioma (arteriovenous fistula). Report of 
a case with successful treatment by pneumonectomy (ab), 
W. E, Adams, T. F. Thornton, Jr., and Lillian Eichel- 
berger, March, 308 

— roentgenologic and pathologic aspects of pulmonary tumors 
probably alveolar in origin, with report of six cases, one 
of them complicated by torulosis of the central nervous 
system, E. F. Geever, H. R. Carter, K. T. Neubuerger, 
and E. A. Schmidt, April, 319 
LYMPH NODES 

tuberculosis , ^ ^ . u 

— duodenal obstruction due to lymphadenitis, Richard n. 

Marshak and David Dreiling, May, 495 
— obstructive emphysema in infancy due to tuberculous medi- 
astinal glands. Report of a case (ab), L. G. Pray, May, 
oil 

LYMPHOBLASTOMA. See Hodgkin’s Disease; Leufcenua; 
Sarcoma, lymphosarcoma 

LYMPHOID TISSUE 

See also Adenoids , ^ ,!.•;« anH 

—local use of sulfadiazine solution radon tyrothricm and 
penicillin in otolaryngo ogy (ab) , S. J. 

—new nasopharyngeal radium applicator (ab), M. William 

— treatmenforimpaired hearing by radiation 

phoid tissue in the nasopharynx (ab), Henry D. Rentscm 
and John W. Settle, Jr., March, 318 
LYMPHOSARCOMA. See Sarcoma, lymphosarcoma 
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malaria . . , • / , . I . 

pneumonitis nssociuled with innlnnn \Uh), I. 

nml Joel SliraRcr, May, . 'll 1 
— tropical diseases of interest to ilic rndiologist, L. 

MAUl',‘'MiGNON. See NYLIN, GUSTAV 
mandible. See Taws 

MARCH FRACTURE. Sec Metatarsus, fractures 
MARCY, C. HOWARD: Proldcm of tuberculosis in apparently 
healthy man ns shown in the routine examinations for 
induction into the Armed Forces (ah). Feb., ICIO 
MARKS. MORRIS S. See LAZARUS, JOSEPH A. 

MARR» J. T. .See NICHOLS, B. H. 

MARskAK. RICHARD H.. and DREILING, DAVID: Duo. 
denal obstruction due to tuberculous lymphadenitis. 

M. ay. ‘195 

MASTITIS. See Breast, inflammation 

MATHfi, CHARLES P.: Actinomycosis of the kidney; report 
of a primary ease (ab), March. 313 
MATTICK, WALTER L.: Some experiences in the treatment of 
bronchial cancer (ah). March. 317 
MAUL, HERMAN GUSTAVE (obit). March. 299 
MAXILLARY BONE. See Jaws 
MAXILLARY SINUS 

— non-secrctinK cysts, with special reference to the roentgen 
aspects and diagnosis of the large types (ah), Jack W. 
Grossman and Harold D. Waltz. April. 410 
MEDELMAN, JOHN P. See KRUGER. ALFRED L. 
MEDUSTINUM 

— mediastinal herniation in artificial pneumothorax. C.asc 
report of bilateral mediastinal herniation in bilateral 
pneumothorax and herniation of extreme size and unusual 
type (ab), I. D. Bobrowitz, April, 412 
— posterior mediastinal goiter (ab). J. M. Mora, H. J. Isaacs, 
S. H. Spencer, and L. Edidin. May. 513 
lymph nodes. See Lymph Nodes 
tumors 

—dermoid cysts and teratomata of the mediastinum (ab), 

N. Lloyd Rusby. Feb.. 202 

— intrathor.'icic mediastinal lipoma (nb). Thomas B, Wiper 
and Joseph M, Miller, June, G05 
— teratoid tumor of the chest; case report, David S. Dann, 
Ira H. Lockwood, Harold A, NcibUng, and John W. Wal- 
ker , June, 385 

— tuberculoma of posterior mediastinum (ab), Brian Blades 
and David J, Dugan, March, 309 
MEDICINE 

—American medicine tomorrow (ed), Mac F. Cahal, May, 499 
— trade journal looks at medicine (ed). L. H. Garland, Jan., 84 
MEDLAR, E. M.. PESQUERA, G. S., and ORDWAY. W. H.: 
Comparison of roentgenograms with the pathology of 
experimental miliary pulmonary tuberculosis in the rabbit 
(ab), March, 300 
MEDULLA OBLONGATA 


tumors 

— ^hemangioblastoma of the medulla — Lindau's disca.se; re- 
sponse to radiation therapy (ab), Mervyn H. Hirschfcld, 
Jan., 105 

MEGACOLON. See Colon, dilatation 

MEIGS, JOE V.: Medical progress. Gynecology: carcinoma 
of the cervix (ab), Jan., 104 

Uterine bleeding and the roentgenologist (ab), June, 014 
MELENA 

— leiomyoma of the jejunum: intermittent mclena of fourteen 
years duration, and fatal hemorrhage (ab), Harold A. 
Hanno and Maurice Mensh, May. 510 
MELICK, WILLIAM F., and VITT, ALVIN E.: Thrombosis of 
the renal vein (ab), Feb., 208 
MENINGES 

— effect of iodized poppyseed oil and iodine-chlorine in peanut 
oil in the subarachnoid space of animals (ab), Edwin 
Boldrey and Robert B. Aird, Jan., 100 
MENINGOCELE 

— an otolaryngologic aspect of frontal meningocele; report of 
cases (ab), E. A. Stuart, May, 509 
MENSH, MAURICE, and HANNO, HAROLD A.: Hepatoma 
of liver with metastasis to bone occurring in a patient 
known to have had advanced cirrhosis eight years pre- 
viously (ab). May, 517 

See HANNO, HAROLD A. 

MERRILL, O. E. See ROBBINS, LAURENCE L. 
MESENTERY 

— roentgenologic observations in mesenteric thrombosis (ab), 
Richard A. Rendich and Leo A. Harrington, May, 527 
METATARSUS 

fractures 

— march fracture: analysis of 200 cases (ab), George R. Krause 
and John R. Thompson, Jr., May, 521 

— march fracture. Report of 307 cases and a new method of 
treatment (ab), Abraham Bernstein and Joseph R. Stone. 
June, Oil 

— march fracture. Statistical study of 47 patients (ab), Dar- 
rell G. Leavitt and Harry W. Woodward, June, 611 
MEYER, LEO M. .See FRIEDMANN, ASA B. 

MEYERDING, HENRY W.: Chronic sclerosing osteitis (sclero- 
sing non-suppurative osteomyelitis of Garri*)- The dif- 
ferential diagnosis from syphilitic lesions of bone, scleros- 
ing osteogenic sarcoma, Paget’s disease of bone (osteitis 
deformans), subperiosteal ossifying hematoma, osteitis 
fibrosa cystica, Iiemangio-endotheHoma (Ewing’s sarcoma, 
endotheliomyeloma), and metastatic carcinoma (ab), 
June, 608 


MICHELSEN, JOST J., and MIXTER. WM. J.: ,Pain and dis- 
ability of sliottldcr and arm due to herniation of the nu- 
cleus piilpostis of cervical intervertebral disks (ab), April, 
415 

MILITARY MEDICINE 
Sec nl.so Recruits 

—fractures of the carpal scaphoid in the Canadian Army; 
review and commentary (ab), J. C. Dickison and J. G. 
Shannon, May, 521 

— knee injuries in service personnel (ab), John H, Allan and 
Jesse T. Nicholson, Mnrcli, 313 

— organic upper gastro-intcstinal disease at an advance base 
(ab), John 11. L. Ilcintzelmnn and Harold W. Jacox, Jan., 
94 

— roentgen therapy with the Army x-ray field unit (nb), 
Ernest W. Eglicrt, April, 418 

— streamlining x-ray therapy for wartime service, Albert 
Soiliind, Mnrcli. 225 

MILLER. JOSEPH M. See WIPER, THOMAS B. 

MILLINGTON, E.: Radiotherapy of ectopic calcification (ab), 
April. 422 

MILLS, HARLAN PAGE (obit), May, ,504 

MINES AND MINERS 

— radioactivity and lung cancer; critical review of lung cancer 
in miners of Schneeberg and Joachimsthal (ab), Egon 
Lorenz, April, 424 

MIXTER. WM. J. See MICHELSEN, JOST J. 

MOERSCH. HERMAN J. See TINNEY, WILLIAM S. 

MONSOON 

— radiology vs. the monsoon: effect of climate upon equip- 
ment, Philip J. Hodcs and George P. Keefer. March. 260 

MOORE, NEIL S., and MCCARTHY, HARRY H.: Perirenal 
abscess with extension into the right pleural cavity follow- 
ing rupture of right renal pelvis; operative findings and 
results (ab), Mnrcli, 315 

Moore, THOMAS D.; Carcinoma of the bladder: an im- 
proved technique for the cystoscopic implantation of 
radium element (ab), Jan., 104 

MOORE. VERNOR M. (obit), April. 405 

MORA. J. M., ISAACS. H. J., SPENCER, S. H., and EDIDIN, 
L.: Posterior mediastinal goiter (ab), May, 513 

MOREHEAD, ROBERT P.: Carcinoma in young persons (ab), 
May, 529 

MORLOCK, CARL G., and WALTERS, WALTMAN: Peptic 
ulcer perforating into the anterior abdominal wall (ab). 
March, 310 

MORTON, J.. GRAY, L. H., and NEARY, G. J.: A considera- 
tion of dose distributions in the treatment of intrinsic 
carcinoma of the larynx by radium implantation (ab). 
hlarch. 316 

MOSELEY, JOHN E.: A contribution to the treatment of post- 
irradiation necrosis, March, 262 

MOTTRAM, M. E. See GARLAND, L. H. 

MOUTH 

— oral aspect of cleidocranial dysostosis (nb), William S Britt 
May, 509 

cancer 

— carcinoma of cheek, alveolar processes, floor of mouth and 
palate, Richard H. Beiswangcrand K. Wilhelm Stenstrom 
March, 213 ' 

— concentration method of radiotherapy for cancer of mouth 
pharynx^ and larynx: report of progress (ab). Max Cutler^ 


— recent advances in treatment of carcinoma of the mouth and 
jaws (ab), T. H. Somervell, March, 310 
tumors 


— cxtrameaullary plasma cell tumor (ab), James R. Stancil 
and Wray J. Tomlinson, April, 420 
MUNSON, FREDERICK T., and MUNSON, HENRY T • 
X-ray treatment of sinusitis (ab), April, 422 
MUNSON, HENRY T. See MUNSON, FREDERICK T 
MURPHY, DAVID R. See PETERSON, ERIC W. 
MYCETOMA* fracture (ab), Jan., 101 


— maauromj^cosis oi the hand, with special reference to hereto- 
fore undescribed foreign body granulomas formed around 
disintegrated chlamydospores (ab), Douglas Symmers and 
Andrew Sporer, Jan,, 99 ^ 

MYELOGRAPHY. See Spinal Canal Roentgenography Snine 

intervertebral disks ’ ’ 

MYOCARDIUM. See Heart 


N 


NASOPHARYNX 

— ^local use of sulfadiazine solution, radon, tyrothricin anH 
penicillin in otolaryngology (ab), S. J. Crowe. March ^18 
— new nasopharyngeal radium applicator (ab), M. William 
Clift, ^lay, 530 

— treatment of impaired hearing by radiation of excessiv. 
lymphoid tissue in the nasopharynx (ab), Henrv r. 
Rentschler and John W. Settle, Jr., March, 318 ^ 

NAVAL MEDICINE ’ “ 

— incidence of pulmonary tuberculosis in the Royal Canirt:„„ 
Navy (ab), Carleton B. Peirce, G. Jarry, and Alan r 
Richardson, March. 30G v. u yuan c. 

— pulmonary tuberculosis in Navy recruits (abl 
Shapiro, Feb., 107 

— tuberculosis as a navy problem (ab). Dean F. Smiley, Feb 
NAVICULAR BONE. See Scaphoid Bone, Carpal 
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PIiFE0M OPERICARDIUM 

— purulent pericarditis complicating ijneumonia. Recovery 
in an infant following therapeutic aspiration and the 
development of pneumopericardium (ab), M. Cooperstocfc, 
Feb., 202 

PNEUMOPERITONEUM 

— spontaneous pneumoperitoneum from an unknown cause; 
report of case (ab), Nathan Sidel and Abraham Wol- 
barsht. May, 518 

PNEUMORAUIOGRAPHY. See Knee 
PNEUMOTHORAX 

— idiopathic spontaneous pneumothorax: history of 100 
unselected cases, Louis Schneider and 1. 1. Reissman, May, 
485 

— investigation of pneumothorax and respiratory function at 
altitude (ab), Eric W. Peterson, Basil S. Kent, Howard 
R. Ripley, and David R. Murphy, Feb., 201 
— pneumonia, pneumothorax, and emphysema following 
ingestion of kerosene (ab), Edwin P. Scott, March, 307 
— pneumothorax due to metastatic sarcoma; report of two 
cases (ab), T. F. Thornton, Jr. and Robert T. Bigelow, 
Jan.. 94 

— spontaneous pneumothorax complicating bronchial asthma. 
Report of two cases and consideration of possible mecha- 
nisms involved in its production (ab), Mason Trowbridge, 
Jr.. Feb.. 200 
POLIOMYELITIS 

— atelectasis complicating acute poliomyelitis with involve- 
ment of respiratory muscles (ab), M- Cooperstock, Feb., 
200 

POMERANCHUK, 1. See IWANENKO, D. 

POMERANZ, RAPHAEL: Neurofibroma of the cauda equina: 
report of a case, June, 588 

PONSETl, IGNACIO; Causes of failure in the treatment of 
congenital dislocation of the hip (ab), June. 608 
POPPEN. JAMES L„ HARE, HUGH F., and WELLER, DAN- 
IEL: intracranial aneurysm: diagnosis and treatment 
of aneurysm of the internal carotid artery (ab), Feb., 195 
PORTER, HERMAN G, See SPOLYAR, LOUIS W. 
PORTMANN, U. V,; Operability versus curability of cancer of 
the breast (ab), April, 418 

PRATT-THOMAS, H. R.: Aneurj’sm of the abdominal aorta 
with rupture into duodenum; report of three cases (ab), 
March, 311 

PRAY, L. G.: Obstructive emphysema in infancy due to tuber- 
culous mediastinal glands. Report of a case (ab). May, 
511 

PREGNANCY 

See also Fetus; Pelvis, measurement 
complications 

— acute leukemia complicating pregnancy, with necropsy find- 
ings in the fetus; case (ab), H. S. Applebaum, Feb., 2()9 
—determination of the placental site in bleeding during the 
last trimester of pregnancy (ab), James J, McCort, 
• Charles N. Davidson, and Henty J, Walton, April, 417 
— treatment of carcinoma of cervix during pregnancy (ab), 
Howard W. Jones, Jr., and William Neill, Jr., June, 613 
PRESENT, ARTHUR J.; So-called ‘‘subperiosteal giant-cell 
tumor"; case, Jan., 77 

See McCARTY, RAY B, 

PROSTATE 


cancer 

— endocrine, roentgenologic and surgical treatment (ab), 
Henry K. Sangree, May, 529 
PUBERTY 

See also Adolescents 

— diabetes mellitus associated with Albright’s syndrome 
(osteitis fibrosa disseminata, areas of skin pigmentation, 
and endocrine dysfunction with precocious puberty in 
females) (ab), Franklin B. Peck and Charles V. Sage, 
March, 312 
PUBIC BONE 
tumors 

— osteogenic osteolytic sarcoma (ab), Sidney T. Friedman, 
Jan., 105 


PUENTE DUANY, N., and CASTELLANOS, A.: Thymic re- 
gion tumors with acute leukemia (ab), March, 317 
PUGH, DAVID G.: Fibrous dysplasia of the skull: a probable 
explanation for leontiasis ossea, June, 548 
PULLEN, R. L. See SODEMAN, W, A. 


Q 

QUIMBY, EDITH H, See SMITH, BEVERLY C. 


R 

RADIATIONS 

See also Radium; Roentgen Rays 

injurious effects 

— foam cell plaques in the intima of irradiated small arteries 
(100 to 500 microns in external diameterl (ab), John F. 
Sheehan, Feb., 21 1 

— rectal and colonic complications of pelvic irradiation (ab), 
Herbert I. Kallet and M. Jordan Thorstad, April, 423 
RADIOACTIVITY 

— concentration of red blood corpuscles containing labeled 
phosphorus compounds in the arterial blood after the 
intravenous injection. Preliminary report (ab), Gustav 
Nylin and Migron Malm, Feb., 212 


—radioactivity and lung cancer: a critical review of 

EgonVorenc\lp%it ('at)! 

—use of radioac^ve sodium in studies of circulation in natient. 
with penpheral vascular disease: prelimina^'^ report 

— American College of Radiology, March, 299 
— Cleveland Radiological Society, April, 403 
— Denver Radiological Club. April, 403 
— iniritation to army roentgenologists to attend meetines in 
England (letter to editor), April, 403 ^ " 

— Minnesota Radiological Society, March, 299 
— Nebraska Radiological Society, Jan,, 85 
— New Hampshire Roentgen Ray Society, June, 597 
— officers and meeting dates, Jan., 87; Feb., 191- March 
301; April, 406; May. 505; June, 598 ' 

— Pennsylvania Radiological Society, April, 403 
— Radiological Section, Los Angeles County Medical Associa- 
tion. May, 504 

— Second Inter-Americau Congress of Radiology, Feb., 188 
— Sociedad Peruana de Radiologia, May, 504 
— Virginia Radiological Society, Jan., 85 
RADIOLOGICAL SOCIETY OF NORTH AMERICA 
— oresidential address (ed), E. R. Witwer, March, 293 
RADIOLOGY 

— radiology and physics (ed), W. V. Mayneord, April, 401 
— radiology and the law (ab), S. W. Donaldson, Feb., 208 
— three-year rotating service in radiology, March, 299 
RADIOLOGY (journal) 

— the associate editorship (ed), Feb., 187 
RADIOTHERAPY 

See also Radon; Roentgen Therapy 
— a service for radiotherapists (ed), June, 596 
— radiation therapy as a method of treatment in non-malignant 
conditions (ab), Louis M. Piatt, April, 421 
RADIUM 

See also Radon 

— new nasopharyngeal radium applicator (ab), M. William 
Clift, May, 530 
injurious effects 

— transplantable osteogenic sarcomas induced in rats by feed- 
ing radium (ab), Charles E. Dunlap, Joseph C. Aub, 
Robley D. Evans, and Robert S. Harris, Feb., 211 
RADIUS ' . , 

— traumatic synostosis of the distal third of the radius and 
ulna (ab), Floyd Hurt and Spencer C. Flo, March, 314 
fractures 

— analysis of Codes’ fracture (ab), S. C. Rogers, Feb., 207 
tumors „ . 1 . T 

— so-called "subperiosteal giant-cell tumor ; case, Arthur J. 
Present, Jan., 77 

RADON _ , / . V « * i.*- TTM 

— alpha rays in the treatment of wounds (ab), Encn M. Uni- 
mann, June, 614 ^ - j 

— local use of sulfadiazine solution, radon, tyrothncm, and 
penicillin in otolaryngology . S* L Crowe, March. 318 
RAFSKY, HENRY A.. KATZ, HARRY, and KRIEGER, 
CHARLES I.: Varied clinical manifestations of lympho- 
sarcoma of the stomach (ab), June, GOB 
RAIDER, LOUIS. See ROSH, RIEVA 

RAISMAN, VICTOR: Spontaneous fracture of the calcaneus 

RASHBAHMt’’MAURICE. and McINTOSH, HARRIET C.^ 
Pelvic actinomycosis treated by surgery and roentg 
ray. with recovery (ab). Fab- _ 

RASKIN, HERBERT A. See SMILEY, DEAN F. 

RFCRTTITS 

tuberculosis. See also Tuberculosis. ’'””oed 

—occurrence of pulmonary tuberculosis in supposedly screeoea 
selectees (ab), Arden Freer, Feb.. 190 
—problem of tuberculosis >° . jnfo the 

shown in the routine examinations for 
armed forces (ab), C. Howard nrni A. 

—studies of rejectees for thoracic abnormalities (ab), 

Hudson and David S. Brachman, Feb., IJf 

® -Jon^nital anomalies of lower part: analysis of 16 cases 
(ab), Madison J. Lee, Jr., May, olO (ab). 

—rectal and colonic complications of P®'™’" April, 423 
Herbert I. Kallet and M. Jordan Thorstan, npu , 

Bstula. See Fistula 


ai'toron'i, and the im- 

Paget's disease: its P=*th°’PS''=. P^/^L; ;£ from tracturc 
portance of this in the complicarions arising 
and immobilization (ab). May, o4 . jarcoidosis. 

REISNER, DAVID: Boeck’s sarcoid of 35 cases 

(Besnier-Boeck-Schaumann disease.) btua> oi 

REISSMaVim’-^^Soc SCHNEIDER, LOWS 
RENDICH, RICHARD A.. J^senteric thrombosis 

Roentgenologic observations in 

(ab). May, 527 ctttTLE JOHN W., 

RENTSCHLER, HENRY O- SETTLK^J.^^ excessive 

Treatment of impaired hearing bj March, 318 

lymphoid tissue in the nasopharynx 
RESPIRATION , . . „„i:„mvclitis with invmlve- 

— atelectasis complicating acute pol 5 cooperstock, Feb., 
meat of respiratory muscles (ab), M- 
200 
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respiration — coil/. , . , . 

— invcstiKation of pneiimolliorox and respiratory fimction at 
altitude (ab). Uric W. Peterson, Basil S. Kent, Howard 
R. Ripley, and David R. Murphy, Peh.. 2ni 
RETINA 

—response of the rclinn to the cVircct rocnlRcn henm. A 
method of assessing the condition of tlic relinn nnd an ttid 
in locahziiiK intrnocidnr forcipi bodies, Uihvood \V. God- 
frey. Harry P. Schcnch, nnd I.oiiis K. Silcox, March, 22y 
RETROPERITONEUM. See Abdomen 

REYNOLDS, EARL L., and SONTAG, LESTER W.: Scasniml 
variations in weight, height, nnd appearance of ossifica- 
tion centers (ab). Jan., !10 

RHEUMATIC FEVER . . ■ . 

— rheumatic pericarditis in early cliddliood (ali), Samuel I.. 
Ellcnlicrc and Harold Cook, I'cli,, 202 

RHEUMATISM . 

palindromic rheumatism: •‘nctv," oft rectirnni: disc-asc of 
joints (arthritis, periarthritis, para-arthritis) apparcnity 
producing no articular residues — reiiort of .01 cases; its re- 
lation to ■■aiiRio-ncurni arthrosis." “aUcruie rheumatism. " 
and rheumatoid arthritis (ah), Philip S. Hcnch and 
Edward P. RosenherK, Jan., 07 
RICE. DAVID. See TODD. P. G. 

RICHARDS, W. F.: Dronchial olistructions in primary pulmo- 
nary tuberculosis (ab). May; .111 
RICHARDSON, ALAN C. Sec PEIRCE, CARLETON B. 
RIGLER, LEO G., an appreciation (ed), March. 207 
RIPLEY, HOWARD R. See PETERSON, ERIC W. 

RITCHIE, GORTON, and STAFFORD, WILLIAM T.: ArKcii- 
taflin tumors of the castrointestinal tract (ah). May, 111 
RITVO, MAX, and PETERSON, O. S., Jr.: Parasternal dia- 
phragmatic hernia (ab), June, 000 

ROBBINS, LA0RENCE L., nnd HALE, CLAYTON H.: The 
roentgen appearance of lohar and segmental collapse of 
the lung: a preliminary report. I'eb., 107 
The roentgen appearance of lobar and segmental collapse of the 
lung. II. The normal chest as it pertains to collapse. 
June, 513 

HALE, CLAYTON H., and MERRILL, O. E.; The roentgen 

appearance of lobar nnd segmental collapse of the lung. 1. 
Technic of examination. May, 471 
ROBERTS, WENDELL E.: Direct visual guidance, triangula- 
tion roentgenoscopy in the removal of opaque foreign 
bodies (abl. May, .527 

ROBERTSON, JEFFREY M., and WILKINS, R. D.: Fr.aclnrc 
of the carpal scaphoid (ab), Jan.. lOl 
ROBIN, PERCIVAL A., and THOMPSON, SAMUEL B.: 

Fatigue fractures (ab), hfarch, 314 
ROEN, PHaiP R. See HANDLER, CLARENCE G. 
ROENTGEN RAYS 

— response of retina to tlic direct roentgen beam. A method of 
assessing the condition of the retina and on aid in local- 
izing intraocular foreign bodies, Ellwood W. Godfrey, 
Harry P. Sclicnek, and Louis E. Silcox, Murcli, 229 
apparatus 

— new integrating dosemeter for x-ray therapy (ab), F. T. 
Farmer, Feb., 211 

— radiology vs. the monsoon: ciTcct of climate upon equip- 
ment, Philip J. Hodcs and George P. Keefer, Marcli, 200 
diagnosis 

— close-range technic in diagnostic roentgenology, Julian 
Arendt, Feb., 177, See also, June, 593 
eUects. See also Roentgen Rays, injurious ciTccts 
— comparison of physical and biological methods of depth 
dose measurement, Charles Packard and Frank hf. Exiicr, 
April, 357 

— further studies on the relation between radi-ation effects, 
cell viability, and induced resistance to m.alignant growth. 
11. Effects of roentgen rays on Bagg-Jacksen mouse car- 
cinoma 755 irradiated in vitro and in situ, Anna Golcl- 
feder, March, 283 

— lethal dose studies with x-rays, Friedrich Ellingcr. Feb., 125 
— lethal effect of whole body roentgen irradiation in animals 
(ed), T. Leucutia, Feb., 184 

— on the minute vessels of the skin in man (ab), Eugene P. 
Pendergrass. Philip J. Hodes, and J. Q. Griffith, April, 

— response of the liver to irradiation, Friedrich Ellingcr, 
March, 241 
films 

— processing films under tropical conditions (ab), A. Porter 
S. Sweet, April, 418 

fluoroscopy. Sec also Roentgen Rays, protection ogainst 
— management of minimal pulmonary tuberculosis disclosed 
by fluorography (ab), W. D. W. Brooks, May, 510 
injuiions eflects 

— chronic massive pericardial effusion following roentgen ther- 
apy for carcinoma of the breast, with a case report II 
Blumenfeld and ,S. F. Thomas, April, 335 
contribution to the treatment of post-irradiation necrosis, 
John E. Moseley, March, 202 

— further problems in x-ray protection. Irradiation injury 
and the tolerance dose, Paul S. Henshaw. June, 509 
—note on irradiation sickness (ab), William B. Bean, Tom D 
bpies, and Richard W. Viltcr, April, 422 
protection against 

—further problems in protection. 1. Radiation hazards in 
Photoffuorography, Milton I. Birnkrant and Paul S. 
Henshaw, June, 565 

further problems in protection. 11. Irradiation injury and 
the tolerance dose, Paul S. Henshaw, June, 509 


— further problems in protection. HI. Protective measures 
in photonuorograpliy, MiUon I. BirnkraiU and Vavn S. 
Hensimw, Jvinc, 581 

roentgen therapy . . . 

— streamlining x-ray therapy for wartime service, Alocrl 
SoUand, March, 225 

— treatment of acccssililc mnlipnant tumors with short distance 
low vollaKc roentgen rays (ab), D. Waldron Smithers, 
Jan., 102 

— with the Army x-ray field unit (ab), Ernest W. Egbert. 
April, -118 

dofioge _ 

—area factor in irradiation (ab), H. C. Goldberg, Jan., lOG 
— comparison of physical and biological methods of depth 
dose measurement, Charles Packard nnd Frank M, Exner, 
April, 357 ^ 

- — depth dose measurements at ‘100 kilovoUs, Lillmn E. Jacob- 
son, March, 273^ ^ ... 

-^further problems in x-ray protection, II. ' Irradiation in- 
jury and the tolerance dose, Paul S. Henshaw, June, SCO 
—lethal dose studies with x-rays, Friedrich Ellingcr, Feb., 125 
— lethal cITcct of whole body roentgen irradiation in animals 
(ed), T. Leucutia, Fch., 181 ^ ^ 

—measurements of surface and depth dose ratios from 70 to 
1,000 kv,, Frank .M. Exner and Charles Packard, April, 

—new integrating dosemeter for x-ray therapy (ab), F. T. 
Farmer. Feb., 211 

ROGERS, S. C.: An analysis of Collcs's fracture (ab), Feb., 207 

ROSENBAHM, S.: O.steogcncsis imperfecta and osteopsath- 
yrosis. A contribution to the study of their identity and 
their pathogenesis (ab), April, 414 

ROSENBERG. EDWARD E. Sec HENCH, PHILIP S. 

ROSENBERGER, HARRY C.: Fissiiral cysts (ab). June, G02 

ROSENTHAL, LOUIS M. See HOLVEY, ERVIN H. 

ROSH, RIEVA, nnd RAIDER, LOUIS: Radiation therapy of 
carcinoma of the thyroid, June, 550 

ROSS* A. T., nnd DICKERSON, W. W.: Tuberous sclerosis 
(ab). Jan.. 01 

ROUSSEAU, J. P. See McMlLLAN, ROBERT L. 

RUDE. J. C. See HIGLEY. GEORGE B. 

RUSBY, N. LLOYD: Dermoid cysts and teratomata of the 
mcdinstiniiin fab). Feb., 202 

RUSK. P. See ADDINGTON, B. 

RUSSO, P. E., and SHRYOCK, L. F.: Bone lesions of congeni- 
tal syphilis in infnnt.s nnd adolescents; report of 40 cases, 
May. 477 

RYAN* JOHN D. See SIRIS, IRWIN E. 


SACHS, MAURICE D., and SHASKAN, DONALD A.; Tuber- 
ous sclerosis (ab), March, 305 
SAGE. CHARLES V. Sec PECK, FRANKLIN B. 

SALIVARY GLANDS. See P.aroiitis . 

SALPINGITIS. See Fallopian Tubes 

SANGREE, HENRY K.: Proslatic carcinoma; endocrine, 
roentgenologic, nnd surgical treatment (ab), May, 529 
SARCOIDOSIS 

— Boeck's sarcoid and systemic sarcoidosis (Besnicr-Boeck- 
Schaumann disease); stud}’ of 35 eases (ab), David Reis- 
ncr, Jan., 99 

— report of case (ab), John A. Boone and Ralph R. Coleman, 
May. .523 

— thoracic manifestations, Solon S. Bernstein and Marcy L. 
Sussman, Jan., 37 
SARCOMA 

Ewing’s. See Tumors, Ewing's 
fibrosarcoma 

— multiple diffuse fibrosarcoma of bone (ab), Paul E. Steiner, 
May, 523 
lymphosircoma 

— lymphoblastoma in children under thirteen years of age 
(ab), Ira I. Kaplan, April, 420 

— relationship between the lymphoblastic tumor and the diges- 
tive tract (ah), J. Borak, April, 421 
— varied clinical manifestations of lymphosarcoma of stomach 
(ab), Henry A. Rafsky, Horry Katz, and Charles I. Krie- 
gcr, June, OOG 
metastases 

— pneumothorax due to metastatic sarcoma; report of two 
cases (ab), T. F. Thornton, Jr., and Robert T. Bigelow, 
Jan., 04 

r. Boncs, tumors*, and under names of bones 

SAUNDERS, JOHN B. de C, See ABBOTT* LEROY C, 
SAYER, ARTHUR; Blastomycosis of the skin (Gilchrist type) 
with associated blastomycetic pulmonary disease. Report 
of a ease (ab), May, 513 
SCANOGRAPHY, See .Bones, growth 
SCAPHOID BONE, CARPAL 
See also Wrist 

— revascularization of carpal bones, James J, Callahan, with 
Wm. R. Cubbins, Carlo S. Scuderi, and Eugene Hamilton, 
Feb., 171 
fractures 

■ — (ab), Herbert E. Hipps, May, 522 

— (ab), Jeffrey M. Robertson and R. D. Wilkins, Jan., 301 
■ — in Canadian Army; review and commentary (ab), J C 
^ Dickison and J. G. Shannon. May. 521 

GODFREY, ELLWOOD W. 
SCHMIDT, E. A. See GEEVEfi, E. F. 
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STENSTROM. K. WILHEl.M. See nEISWANGER, RICU- 
__S« GWTZEK. FRANK R. 

blS^Lipplv of tlie stcriiiiin. I. X-niy stmllr'i nt tiiiected 
stcrimms sliowitiK vrnntis return (nl>). I’liilip Pirmlnln, 
April, -t W 

nnntture. See ltonc<, innrrow 
STETTEN, DeWlTT. See VORIIAUS. MARTIN G. 

STOMACH 

^b'ervntions on peptie nlcrnition mnl liealim; (rih). Walter 
i.. I’nlmer and Eleanor M. Hnmplireya, June, (iOd 
cardiospasm 

— as a eniKC of pnciimoniti' tali). Wtn. Cray anil 1. R. Jiintri- 
son. June. tiOd 

hernia. See Hernia, iliapliraitin-alic 
inflammation 

—antral K.aslritis; roenlcenoIoKie nml ra'lroienpic limltnKt. 

Walter W. Vaiu:li.an. June. Aill 
tttffiors 

—benign tumors (alO, I'MwanJ 11. Dcuey. April, -112 
—varied clinical manifr^taticuis of lyltn)l1«^arcomu (alA. 
ifenry A. U.afNky. Harrj* KnI?. «m! Charlc’^ I. Kricjtcr, 
June. CDr> 

ulcer. Sec Teptic l‘lccr 
tMtoIus 

— volvulus and inr-arreratinu of ^tornucli in n «li:»i»hrrt.tmatic 
hernia complete f:asiric obviniction. <>prr;ii«vc rc* 
covery with olditcration nf hernial ^ac by (atnpmi.'tde 
fab), Marlin C». Vorhant anil DcWitt Stetten. Ian.. !>r» 
STONE, JOSEPH R. See RERHSTEIK. ABRAHAM 
STUART, E. A.: An ololarynj:<>b»f:ic aspect of frojiial mrninKo* 
cele. Report of cn*.r< fub). Mav, r>OP 
SUBARACHNOID SPACE. .See McnioKcs 
SULFADIAZINE 

— local use of sulfadiarinc solution, radon, lyrntbricin. and 
penicillin in otolarynpoloKy (nb), S. I. Crowe. March. 
:118 

SURGERY 

Sec Colostomy; C.'i'trornieroMotny; l.unci, •itirjtc.ry. 
pastoperatiTC complications. Sec Tarotitis, !)ONtnper;«ttvc 
SUSSMAN. MARCY L. See BERNSTEIN. SOLON S. 

See HENNELL. HERMAN 

SWEET, A. PORTER S.; Procc^Mnf: x-mv films under tropical 
conditions (ab), April, -HS 
RadiojTanhy of the nee*!: of the cottdvlc (nb). Jan.. 

SYMMERS, DOUGLAS, and SPOREU, ANDREW: Mndnro. 

, myco.sis of the hand, with ffpccinl reference to heretofore 
undescfibed forcitm body >:rnTitiloni:iv formed around d> 
chlumydo’ipores fab). I.nn,. UP 
|™0 ND§, martin. .See KAPEAN. MORRIS 
|™0ST0SIS. Sec Ankle; Uniliu, 

hone lesions of conttcnitnl sypltilis in infants atui mfoles 
cents; report of U) en^r<. P. b*. Russo and b. T. Shryocl: 
•May. 477 

— chronic sd£ro5inp: osteitis fsclcro'-itu: non*r.uppurativc osleo 
myelitis of Oonre)' niflercnlinl din;:nosis from sypliiliti* 
lesions of bone. sclcroMHK ostcoy.enic sarcoma. Pa*,:ct's 
of hone (osteitis deformans), subperioslc.al ossify- 
I”? ocmatoma. osteitis fibrosa cystica. lieinanKio-eiido- 
thclioma (Ewin;;’s fi.arcoma. cndothcliomycloinn), nnd 
roeUstatic carcinoma tab). Henry \V. Meyerdinc, June, 

pseud^arcinomaious hypcrpl.asia in nrimary, secondary and 
tmiar>‘ cutaneous syphilis (ab). Ilcrbcrl Lawrence. .May, 

syphilis and pulmonary tuberculosis in the Nejiro fab), 
Keulicn HofTman and GcorKC G. Adams, April, 11 1 


TAYt'nD 

HERMON, LEVITT, W, M., LEDERMAN. M., 

I V I^*scussion on the trcalincnl of c.arcinoma of the 

teeth <“'>>• 

TEMdpi n'f Mouth 

.108 Krowtiis of tlic chest (nb). Afnrcli, 

temporal bone 

tumors 

'^^'.March^To'd petrous bone (nb), Joe I’ennybneker, 

''‘""P petrous bone (nb), f.co J. 
TEMPOHn Au.lcrson, Jan., 'll 

teratoma See Jaws 

TESTES ■ ” Tumors, tcratoinn 
tumors 

TETfe3,^a'?'rfrr^u% Tslcimnn, Jan.. 105 

THOMAS SVnriHv Heart, abnormalities 

®''‘’ williams, OWEN L.: IHkIi- 
Dects (•’ciuls); tlieir rocnlKcnOBrnpliic ns- 

- * ,*,,‘Urch. 2.50 

THOMDomL^^'^^R^LD, H. 

Thompson’ william (obit). March, 290 

Thompson’ KWf krause, george r. 

Thompson’ Robin, percival a. 

WILLIAM P. .See JONES, JOHN C. 


thorax 

■Sec also Heart; LunKs; Mediastinum 
enneer 

tumor occiirrinp in the superior pulmonary sulcus fab). 
IrviiiK Imbcr. Jan . 1)1 
tumors 

inlrnlbnracic IlodcWin's disease fab). Sidney E. Wolpaw, 
Clmrlcs S. Hii'ley, and Harry Hauser, June, 005 
—new yrowilis of the clicst (ab). Carl W. Tempcl. March. 30S 
teratoid tumor of clicst; c.asc report, David S. Dann. Ira 
H. Lockwood. Harold A. Ncibhiig, and John \V. Walker, 
June, .58.J 

THORUTON, T. F.. Jr., nnd BIGELOW, ROBERT T.: Pneu- 
iiiothorax due to metastatic sarconm. Report of two cases 
(ab), Jan.. 1)1 
See ADAMS, W. E. 

THROAl'tfoSIS^' JORDAN. See KALLET, HERBERT I. 

— ball thrombus in the rijtht auricle of the heart, with a de- 

-c. ption of the symptoms produced (ab), IrviuKS. Wright 
jo^.epU IC. 1‘lynn, and Kenneth L. Druct, Feb., 203 
nxillnry 

— ofimary axillary vein tlirombosis; report of case (ab). 

Norman H. Bruce, June, 013 
mesenteric 

— r<»enthenologtc observations (ab), Richard A. Rendich and 
Leo A. Harrington, Mav, 527 
renal 

— fabi. William I* Melick and Alvin E. Vitt, Feb., 20S 
THUMB 

—triphalangeal Iiifid thumb; report of 0 cases, (ab), Paul W. 
L.aptdtis nnd I-rank P. Oiiidotti, June, COS 
THYMUS ^ 

tumors 

— thymic region tumor.* witli acute leukemia (ab), N. Puente 
Dually and A. Castellanos March, 317 
THYROID 

— foreign body in thyroid gland (ab), Herbert T. Wikle and 

Thomas Spellman, March. 305 
cancer 

— case with solitary metastasis to the skull (ab), Hollis L. 
Albrigiit. Jan. ,1)2 

— rn<Ii.alion llicr.ipv, Rieva Uosli nnd Louis Raider, June, ouU 
TIBIA 
tuberosity 

— Osgood-Schlatler <ltsease (ab). Edmond Uhry, Jr., Jnn., 9S 
TINNEY, VilLLlAM S., nnd MOERSCH, HERMAN J.: Bron- 
ciiolithiasis (ab), June, m>3 

TODD, P, G., and RICE, DAVID: Pneumoconiosis in boiler- 
sciders (ab). Mav, 513 

TOMLINSON. WRAY J. >ec STANCIL, JAMES R. 
TOMOGRAPHY. Sec Crtniuni, roentgenography; Jaws 
TOOMEY, JOHN A., nnd PETERSILGE, CARL L,: Dust 
broncl.itis (ab), March, 307 
TORULOSIS 

•'-rt'cntgtmdogic nnd pathologic aspects of pulmonary tumors 
proba))ly alveolar in origin, with report of six cases, one 
of them* complicated by torulosis of the central nervous 
system. U. !•'. Ocever, H. R. Carter, K. T. Ncubuerger 
and Iv. A Schmidt. April, 319 
TRACHEA 

fistula. See Fistula 

hernia , , 

-tracheocele (nb), E Addington, P. Rusk, nnd W. Cohen, 
June. 01)1 

TRACHEOCELE. See Trachea, hernia 

TRATTNER, HARRY R., and WALZAK, BERNARD J.: 
Studies concerning effects of calcium on the urinary tract 
(ab), June, 012 
TROCHANTER. Sec Femur 
TROIE. OSCAR ROBERT R. (obit), Feb., 190 
tropical MEDICINE , , tt o t . 

— ; Topical tbseascs of interest to the radiologist, L. H. Garland, 

Lin., I 
TKOPiCS 

Nec also Climate , . ^ ^ 

r»roccssing x-rny films under tropical conditions (ab), A. 
Porter S. Sweet, April, 418 

TROWBRIDGE, MASON, Jr.: Spontaneous pneumothorax 
coniplicaling bronchial asthma. Report of two cases and 
consideration of possible mechanisms involved in its 
production (ab), F'eb., 200 

TRUOG, C. P.; “Ring” sequestra ns a complication of fixed 
ftkclcinl traction (ab). March, 313 
TUBERCULOMA. Sec Tumors, tuberculoma 
TUBERCULOSIS , . , 

extrarenal tuberculous lesions associated with renal tuber- 

riitnsis (ah). D. S. Cristol nnd L. F. Greene, May, 525 
tuberculosis. PULMONARY * i , - 

atypical pneumonia simulating pulmonary tuberculosis 

(ah) J S. Yoskalka, Jnn., 03 

—cavernous breathing: is there such a sound? (ab), George 
G. Ornstcin, May, 510 . . , . . rw .• 

nrJmnrv atvoical pneumomn simulating infiltrative piilmo- 

na?7tul.ercuIosis (ab). Alfred L- KruRcr Albert W. Wa!- 
luce John P. Medelman, and S. Butler Grimes, Feb., 190 
— svnliilis and pulmonary lubcrculosis in the. Negro (nb), 
'^Reuben IIolTnian and George G. Adams, April. 411 
—tuberculosis among hospital personnel (ab), William G, 
CJiihircss, Feb.. 198 
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TUBERCULOSIS, PULMONARY— coji/. 
artificial pneumothorax 

— dosed intrapleural pneumonolysis (ab), C. G. Bayliss» April, 

— mediastinal herniation in artificial pneumothorax. Case 
report of bilateral herniation in bilateral pneumothorax 
and herniation of extreme size and unusual type (ab), 
1. D. Bobrowitz, April, 412 
complications 

— bronchial obstruction in primary tuberculosis (ab), W. F. 
Richards, May, 511 

— massive atelectasis occurring during primary tuberculous 
infection (ab), Gustavo Cardelle, Francisco Borges, and 
Raul Pereiras, March, 307 
in sailors 

— incidence in Royal Canadian Navy (ab), Carleton B. Peirce, 
G. Jarry, and Alan C. Richardson, March, 300 
— pulmonary tuberculosis in Navy recruits (ab), Robert 
Shapiro, Feb., 197 

— tuberculosis as Navy problem (ab), Dean F. Smiley, Feb., 
197 

mass roentgenologic surveys. See also Recruits, tuberculosis; 

Tuberculosis, Pulmonary, in sailors 
— accidentally discovered pulmonary tuberculosis (ab), Hans 
Abeles and Max Pinner, Feb., 196 
— case finding by mass radiography. Report on 500 selected 
cases (ab), Alexander Kahan and H, G. Close, May, olO 
— management of minimal tuberculosis disclosed by tiuorog- 
raphy (ab), W. D. W. Brooks, May, 510 
— mass chest roentgenography and admissions to Olive View 
Sanatorium (ab), Joseph Goorwitch, May, 509 
— tuberculosis among hospital personnel (ab), William G. 

Childress, Feb., 198 
miliary 

— comparison of roentgenograms with the pathology of experi- 
mental miliary pulmonary tuberculosis in the rabbit 
(ab), E. M. Medlar, G. S. Pesquera, and W. H. Ordway, 
March, 306 

roentgenography. See also Recruits, tuberculosis; Tubercu- 
losis, Pulmonary, in sailors; Tuberculosis, Pulmonary', 
mass roentgenologic surveys 

— anatomical x-ray studies of the lung, primarily for tubercu- 
losis, Edward C. Koenig, Feb., 158 
— bronchography in pulmonary tuberculosis: I- Normal or 
questionable roentgenographic findings in lungs and posi- 
tive sputum (ab), B. A. Dormer, J. Friedlander, and F. J. 
Wiles, June, 603 

— bronchography in pulmonary tuberculosis: II. Radio- 
graphic blackout-evaluation of underlying lesions (ab), 
B. A. Dormer, J. Friedlander, and F. J. Wiles, June, 603 
— -comparison of roentgenograms with the pathology of experi- 
mental miliary pulmonary tuberculosis in the rabbit .(ab), 
E. M. Medlar, G. S. Pesquera, and W. H. Ordway, March, 
306 

TUMORS 

See also Cancer- Sarcoma; and under names of organs 
and regions 

—experimental production of extraskeletal bone-forming nco- 
pla.sms in the rat, \V. F. Dunning and M. R. Curtis, Jan., 
64 

adenoma 

— renal calculus with parathyroid adenoma (ab), Gordon S. 

Foulds. May, 525 
angioendothelioma 

chronic sclerosing osteitis (sclerosing non-suppurative osteo- 
myelitis of Garre). Differential diagnosis from syphilitic 
lesions o{ bone, sclerosing osteogenic sarcoma, Paget's 
disease ot bone (osteitis deformans), subperiosteal ossify'- 
ing hematoma, osteitis fibrosa cystica, heraangio-endo- 
thelioma (Ewing’s sarcoma, endotheliomyeloma), and 
metastatic carcinoma (ab), Henry W. Meyerding, June, 
608 

— retroperitoneal hemangioendothelioma; case (ab), T, J. 

Snodgrass, April, 420 
angioma 

— capillary hemangioma of bone (case report) (ab), Mary S. 

Sherman, May, 524 

--cavernous hemangioma of the lung (arteriovenous fistula). 
Report of a case with successful treatment by pneumonec- 
tomy (ab), W. E. Adams, T. F. Thornton, Jr., and Lillian 
Eicheloerger, March, 308 

hemangioblastoma of the medulla — Lindau’s disease: re- 
sponse to radiation therapy (ab), Mervyn H. Hirschfeld, 
Jan., 105 

hemangioma of the adult and of the infant larynx. Review 
of the literature and a report of 2 cases (ab), George B. 
Ferguson, May, 528 

—hemangioma of the testis (ab), A. H. Kleiman. Jan., 105 

unusual hemangioma (ab), I. I, Kaplan, Feb., 

argentaffin. See Gastro-Intestinal Tract, tumors 
cholesteatoma 

— of petrous bone (ab), Joe Pennybacker, March, 305 

with fistula into the laby’rinth. Report of case in which the 
roentgenologic findings were confusing (ab), Hans Von 
Leden and Henry L. Williams, Jan., 92 
dermoid 

dermoid cysts and teratomata of the mediastinum (ab), 
N. Lloyd Rusby, Feb., 202 
Ewing’s 

— chronic sclerosing osteitis (sclerosing non-suppurative osteo- 
myelitis of Garre). Differential diagnosis from syphilitic 


lesions of bone, sclerosing osteogenic sarcoma, Paget’s 
disease of bone (osteitis deformans), subperiosteal ossify- 
ing hematoma, osteitis fibrosa cystica, hemangio-endo- 
thelioma (Ewing’s sarcoma, endotheliomyeloma) and 
metastatic carcinoma (ab). Henry W. Meyerding, June, 
608 
fibroma 

— ossifying fibroma of superior maxilla (ab), H. James Kara, 
May, 524 
giant-cell 

— so-called “subperiosteal giant-cell tumor’’; case, Arthur J. 

Present, Jan., 77 
lipoma 

— intrathoracic mediastinal Upoma (ab), Thomas B. Wiper 
and Joseph M. Miller, June, 605 
myeloma 

— endothelial. See Tumors, Ewing’s 
myoma 

— leiomyoma of the jejunum: intermittent melena of fourteen 
years duration, and fatal hemorrhage (ab), Harold A. 
Hanno and Maurice Mensh, May, 516 
neurofibroma 

— of cauda equina: report of case, Raphael Pomeranz, June, 
588 
osteoma 

— osteoid osteoma of mid-shaft region of femur. Case report 
(ab), Paul H. Harmon, June, 609 
papilloma 

— of gallbladder (ab), William Greenwald, May, 517 
plasmoma 

— extramedullary plasma cell tumor (plasmocytoma) of the 
mouth (ab), James R. Stanch and Wray J. Tomlinson, 
April, 420 

teratoma . 

— dermoid cysts and teratomata of the mediastinum (ab), 
N. Lloyd Rusby, Feb., 202 

—teratoid tumor of chest; case report, David S. Dann, Ira n. 
Lockwood, Harold A. Neibling, and John W. Walker, 


June, 585 

tuberculoma j -j t 

— of posterior mediastinum (ab), Brian Blades and Davio J. 
Dugan, March, 309 , 

TURNER, VERNON C.: Importance of the early recognition of 
congenital dislocation of the hip (ab), Feb., 206 
TYROTHRICIN , , 

— local use of sulfadiazine solution, radoi^ tyrothncm, ana 
penicillin in otolaryngology (ab), S. J. Crowe, March, oio 


JHLMANN, ERICH M.: Alpha rays in the treatment ot wounds 
(ab). June, 614 , , . no 

JHRY, EDMOND, Jr.: Osgood-Schlatter disease (ab), Jan., ja 

— rapid radium implantation method for rodent ulcer (ab), 
Alexander A. Charteris, June, 614 
peptic. See Peptic Ulcer 

— traumatic synostosis of the cRstal third of 

ulna (ab), Floyd Hurt and Spencer C. Ffo. March, 
JRETERS 

— dupUcaUon of renal pelvis and ureter (ab), Laurence F. 

— su?e?n^merar”y ureVer with extravesical orifice (ab), Wm. IV. 
Scott, April, 417 

— primary epithelioma; 'pdivard 

addition of 9 new cases (ab), Virgil S. Counseller, 

N. Cook, and Philip H. Seeteld. Feb., 208 

— nomfibrous vesico-ureteral obstruction (ab), James F. Me- 
Cahey and John S, Fetter, May, 526 

—primary neoplasms; re^rt of 6 cases (ab), Roger 
Barnes and George K. Kawaichi, May, nil 
ORETHRA 

^Hemale urethra (ab). W. G. Cuscaden, Jan., lOo 
JRINARY TRACT 

See also Bladder; Kidneys; etc. nrinarv tract (ab), 

— studies concerning effects of calcium ° ^ ^ C12 

Harry R. Trattner and Bernard J. Walzax, ju 
fistula. See Fistula 

— reUntion in and Dmothy S. 

report of 2 cases (ab), Charles P. Howze ao 

Jaeger, June, 612 
UTERUS 

cancer , of cervix (ab), 

— medical progress. Gynecology: car 

Joe V. Meigs, Jan., 104 . irradiation (ab), 

— rectal and colonic Thorstad, April, 423 

Herbert I. Kallet and M. Jorda , . pregnancy (nb), 

— treatment ot carcinoma of NeilL 

Howard W. Jones, Jr., and William iMciii, j 

corvix. See Uterus, cancer 

^'uTerin^^lleeding and the roentgenologist (ab), Joe V. Meigs. 

June, 014 
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UTERUS— C0H(. 
prolapse 

— relationship of descensus uteri to pelvic size and morphology 
and to certain obstetric and economic factors (ah), A. L, 
• DippcI, April, *117 
roentgenography 

— hystcrosalpingography, a routine aid in gynecological diag- 
nosis (ah), Phincas Bernstein May, 52*1 


V 

VALLE, ANIBAL R-, and GRAHAM, EVARTS A.: Agenesis of 
the lung (ah). April, *110 

VANDEGRIFT, H. N. See GRIMSON. K. S. 

VAN GELDER, DAVID W., and DARBY, FRANCIS U.: Con- 
genital and infantile beriberi (ab), Alay, 516 

VAUGHAN, WALTER W.: Antral gastritis: roentgenologic 
and gastroscopic findings, June, 531 

VEINS. See Thrombosis 

VELASCO SUAREZ, CARLOS. Sec BENGOLEA. ADRIAN J. 

VILTER, RICHARD W. See BEAN, WILLIAM B. 

VITT. ALVIN E. See MELICK. WILLIAM F. 

VOLTZ, CHARLES P., and SMULL, KATHARINE: Hyper- 
parathyroidism, with failure to rccalcify after removal of 
parath>Toid adenoma (a ease report) (nb), April, *110 

VOLVULUS. See Stomach, volvulus 

VON LEDEN, HANS, and WILLIAMS, HENRY L.: Choles- 
teatoma with fistula into the labyrinth. Report of a case 
in which the roentgenologic findings were confusing (ab), 
Jan., 92 

VORHAUS, MARTIN G., and STETTEN, DeWITT: Volvulus 
and incarceration of stomach in a diaphragmatic hernia 
with complete gastric obstruction. Operative recovery 
with obliteration of hernial sac by tamponade (ab), Jan., 
95 

VORIS, HAROLD C.: Factors influencing mortality in head in- 
jury, Feb., ICC 


W 

WALELER, JOHN W. Sec DANN, DAVID S. 

WALLACE, ALBERT W. See KRUGER, ALFRED L. 

WALTERS, WALTMAN. Sec MORLOCK, CARL G. 

WALTON. HENRY J. See McCORT, JAMES J. 

WALTZ, HAROLD D. See GROSSMAN, JACK W. 

WALZAK. BERNARD J, See TRATTNER. HARRY R, 

WAR. Sec Military Medicine; Naval Medicine: Recruits 

WEIGHT 

—seasonal variations in weight, height, and appearance of os- 
sification centers (ab), Earle L. Reynolds and Lester \V. 
Sontag, Jan,, 90 

J5S1HE, ARTHUR R, See DELANO, PERCY J, 

WEISMAN, ABNER I.: An antepartum study of fetal polarity 
and rotation (ab), June, 01 1 

WELCH, P. B.: Giardiasis with unusual findings (ab), April, 412 

WELDING, Sec Industry and Occupations, diseases and poison- 
ing. 

TOLLER, DANIEL. See POPPEN, JAMES L. 

WHITE, PAUL D. See GLENDY, MARGARET M. 

WHOOPING COUGH 

— roentgenograms of the chest taken during pertussis (ab), 
Jerome L. Kohn, Irving Schwartz, Jerome Greenbaura, 
and Mary M. I. Daly, F'ch., 200 


WIKLE, HERBERT T., and SPELLMAN, THOMAS: Foreign 
body in the thyroid gland (ab), March, 305 
WILES, F, J. Sec DORMER, B. A. 

WILHELM, SEYMOUR F.: Rectourinary fistula (ab), June, 
012 

WILKINS, R. D. See ROBERTSON, JEFFREY M. 
WILLIAMS, ASHBEL C.: Perforated peptic ulcer. A follow- 
up study of one hundred cases (ab), Feb., 204 
WILLIAMS, HENRY L. See VON LEDEN, HANS 
WILLIAMS, OWEN L. See THOMAS, SYDNEY F. 

WILSON, ANGUS K.: Roentgenological findings in bilateral 
symmetrical thinness of the parietal bones (senile atro- 
phy): report of a ease with review of the literature (ab), 
Jan., 91 

WINDhOLZ, FRANK; Osteoporosis circumscripta cranti: 
its pathogenesis and occurrence in leontiasis ossea and in 
hyperparathyroidism, Jan., 14 

WIPER, THOMAS B., and MILLER, JOSEPH M.: Intrathor- 
ncic mediastinal lipoma (ab), June. 005 
WOLBARSHT, ABRAHAM. See SIDEL, NATHAN 
WOLF, JOSEPH. See BLONEK, FRANCIS 
WOLMAN, IRVING J.: Major motility patterns of the child's 
digcstiv'c tract: a review (ab), Feb., 204 
WOLPAW, SIDNEY E., HIGLEY, CHARLES S., and HAUSER. 
HARRY: Intrathoracic Hodgkin's disease (ab), June, 
005 

WOOD, ERNEST H,, Jr,: Some roentgenological and patho- 
logical aspects of calcification of the choroid plexus (ab), 
June, 002 

WOOD, FRANCIS CARTER, fifty years of service, March, 299 
WOODWARD, HARRY W. See LEAVITT, DARRELL G. 
WOOLLEY, IVAN M. See BUTLER, FRANK E. 

WOUNDS 

— alpha rays in the treatment of wounds (ab), Erich M. Uhl- 
mann, June, 014 

WRIGHT, IRVING S., FLYNN, JOSEPH E.. and DRUET, 
KENNETH L.; Ball thrombus in the right auricle of the 
heart, with a description of the svmptoms produced (ab), 
Feb., 203 
WRIST 

See also Scaphoid Bone, Carpal 
— pcrilunar dislocations of the carpal bones and dislocation of 
the lunate bone (ab), W. Russell MacAusland, May, 522 


X 

X-RAYS, See Roentgen Rays 


Y 

YAWS 

— acute manifestations of yaws of bone and joint (ab), Arthur 
T. Helfet, June, 007 

YOSKALKA, J. S.: Atypical pneumonia simulating pulmonary 
tuberculosis (ab), Jan., 93 

YOUNG, DENNISON, and SCHWEDEL. JOHN B.: Longevity 
in ventricular aneurysm; report of a case followed over a 
ten year period (ab), March, 309 


Z 

ZELDES, MARY. See BLATT, MAURICE L. 



